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NEW YORK INSTITUTE OF STOMATOLOG!. 



A MEETiNG of the Institute was held at the "Chelsea/' No. 
222 West Twenty-third Street, New York, on Tuesday, January 6, 
1903, the President, Dr. J. Morgan Howe, in the chair. 

The minutes of the previous meeting were read and approved. 

On account of the lateness of the hour, the Communications 
on theory and practice were omitted. Dr. H. A. Baker, of Boston, 
Mass., read a paper entitled " Treatment of Protruding and 
Receding Jaws by the Use of the Intermaxillary Elastics." 

TREATMENT OF PROTRUDING AND RECEDING JAWS 
BY THE USE OF THE INTERMAXILLARY ELAS- 
TICS. 

BY DR. H. A. BAKER, BOSTON, MASS. 

To my mind, of all the authors who have written upon the 
subject of Orthodontia, no one has given the term irregularities of 
the teeth so correct a definition as Edward H. Angle when he 
defined the term as malocclusion, for wherever you find irregular 
teeth you will find malocclusion. With perfect occlusion you will 
invariably find regular teeth. 

Not only do I give him the credit of giving the most correct 
definition, but I also believe he has given to the profession the 
best appliance for its correction, although he disclaims the origi- 
nality of it, his only claim being a modification of an old method. 

I consider that this appliance can be adapted to the correction 
of a greater number of classes of malocclusion than any other 
one method. When the appliance is properly handled, better 
results can be obtained in the least possible time and with less 
discomfort to the patient. 

The arches can be expanded or contracted, protrusion or reces- 
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6 TRBATMENT OF PROTRUDINO AND RECEDING JAWS. 

sion of the jaws corrected, bringing into linę in- and outstanding 
teeth, correcting lack of anterior occlusion by elongation of the 
teeth, and by the same means bringing into position partially 
erupted teeth; also rotation in all its forms and combinations 
can be accomplished to advantage with it, whieh practieally covers 
all yarieties of maloeclusion. 

A feature that I want to especially emphasize, and want all to 
appreeiate, is that all of these deformities can be corrected at the 
same time, and, what is morę, during the time that other appliances 
are correcting one. Take, for example, a case where the arch has 
to be expanded and there are crowded teeth, which generally occurs 
with contracted arches. The arch can be expanded in as short a 
time as any other device can accompiish the object; and while 
this is going on the twisted teeth can be rotated as readily as with 
a specific appliance for that purpose. 

I hope I have madę myself elear on this point, for, as I have 
above stated, it is an important feature. 

Another advantage of this appliance and its modifications is 
the great amount of resistanee that can be obtained, not only from 
the anchor teeth, but from all the teeth of the jaw which can be 
brought to bear on those that are to be moved, thus diminishing 
the danger of displacing or tipping the anchor teeth, which is apt 
to occur unless the operator is very skilful. I wish to go a step 
farther and say that the teeth of the opposite jaw from which the 
appliance is fixed will serve as resistanee by the principle of in- 
clined piane, a force that is of great importance in regulating, 
both to help or retard the work, according to whether the operator 
uses the force to work with him or ignores it, in which case it is 
very liable to work against him, and he wonders why he fails. 
Still another advantage is that if one or morę of the teeth need 
morę force applied, simply ligate them firmer or oftener than the 
others, or, if they are moving too rapidly, reverse the process and 
give them rest; thus the appliance is well under control. 

One morę feature is that after the deformity has been corrected, 
but the occlusion is not as good as desired (I ref er especially to 
the bicuspid and molar region), by still keeping the appliance on 
enough freedom can be allowed the teeth for them to settle, so 
to speak, into position and ad j ust themselves. By keeping it on 
still longer it makes a very good temporary retainer. I have found 
that this is of great value in producing good occlusion. 
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Fig. 1. 



Fig. 2. 
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TREATMENT OF PROTRUDING AND RECEDINO JAWS. 9 

We will endeavor to show how it is especially adapted to correct 
the class of cases that come under the title of this paper, — ^namely, 
protruding and receding jaws, which affect the expression of the 
face morę than any other class. To be successful in correcting 
them, one should always have an ideał in mind and endeavor to 
approach it. 

As we all very well know, the common device for correcting 
protrusion is the head-cap and the bit, which in the first place is 
very unsightly as well as uncomf ortable ; and secondly, my ex- 
perience is that the patients object to it morę than any other 
device connected with orthodontia. Because so many patients 
refuse to undergo the treatment with such an appliance, I have 
given the above ąuestion considerable study. 

My youngest son was afflicted with a very pronounced case 
of protrusion and recession of the jaws, for which I studied out 
a course of treatment which I thought would be effective. 

I brought my study model before the American Academy of 
Dental Science and explained my method, after which I proceeded 
as I explained and carried the case through without a false step, 
if you will permit me to say so. I believe the illustrations will 
prove this to be true. 

Case I. — When my youngest son was an infant of six weeks 
conditions were such that we were obliged to bring him up by 
artificial means, and he acąuired the habit, so common among chil- 
dren, of keeping the rubber nipple in his mouth almost con- 
stantly. As a result, the gentle pressure of the soft rubber caused 
the deformity in his delicate jaws before being discovered, and after 
his permanent teeth had been erupted presented the appearance 
as shown in Fig. 1. Carefully considering the case, I decided to 
wait until just before the lower twelfth-year molars erupted, as 
shown in Figs. 2 and 3. 

While studying these models, by sliding the lower jaw.forward 
so that the sixth-year molars would be in a normal occlusion I 
found that with a very little spreading of the arches and slightly 
retracting the upper incisors I would get proper occlusion. By 
close observation we notice the deformity is eonfined to morę of 
a recession of the lower jaw than protrusion of the upper. As 
the correction reąuires very little tooth movement and considerable 
forward bodily motion of the lower jaw, it was a great problem 
to me what force to apply to produce this result. I studied the 
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10 TREATMENT OP PROTRUDING AND RECEDING JAWS. 

case long and carefully, and it occurred to me that by using the 
Angle appliances in combination with elastic pressure applied in 
such a way as to obtain what we łnight cali reciproeal anehorage, 
that is, to retract the superior ineisors and at the same time 
bring the lower jaw forward to its normal position, we could 
obtain the desired results. To apply this theory I attached a 
moderately heavy elastic to each side of the lower appliance by 
slipping them over the ends of the tubes of the anchor banda, 
stretching them forward, and fastening to the superior expansion 
arch between the cuspids and laterals, as shown in Fig. 4. (Being 
a case that I could constantly watch I decided to make the trial.) 
I took my models before the American Academy of Dental Science 
and explained my method of procedurę, reąuesting it to be put 
on record as a new device for correcting protruding and receding 
jaws. I commenced the case in the spring of 1893. I was 
astonished with the result. In two months' time the teeth were 
occluding in a normal position; but for fear that they might 
return to their former position, I reduced the size and strength 
of the elastics and kept them in that way several months longer, 
and by so doing they settled into perfect occlusion. 

The next step was to retain them. My experience with rubber 
retaining plates festooned around the teeth was so unsatisfactory 
that I thought out a method of retaining which I hoped would be 
morę satisfactory. By considering carefully Fig. 5 we get a good 
idea of the superior retainer. The features of this device are, first, 
the extreme smali amount of contact between the retainer and the 
enamel of the teeth, therefore improving the sanitary conditions 
which reduces the liability of causing decay to a minimum. The 
second feature of advantage is the amount of freedom that is 
allowed the teeth, permitting them to settle into proper occlusion, 
as well as the rangę of adjustment that is allowed by the altera- 
tions of the metallic spurs. 

The retainer consists of a vulcanite suction-plate covering 
enough of the vault to insure its stability. From the plate radiate 
platinized gold spurs bearing at a single point against the cuspids, 
bicuspids, and molars. The ineisors are held in their intended 
position by a wire of the same materiał passing around their labial 
surfaces and entering the palatal surface of the plate by being 
adjusted between the laterals and cuspids, care being taken not 
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Fig. 6. 



Fig. 6. 
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12 Tl EATMENT OF PROTRUDING AND RECEDING JAWS. 

Fig. 7. 



Fig. 8. 
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Fig. 9. 



Fig. 10. 
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14 TREATMENT OF PROTRUDING AND RECEDING JAWS. 

FlO. 11. 



Fig. 12. 
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KiG. 13. 



Fig. 14. 
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16 TREATMENT OF PROTRUDING AND REOEDING JAWS. 

to interfere with the occlusion, either by the striking of the lower 
teeth or by separating the cuspid and lateral. 

The lower retainer was madę on the same generał prineiple 
as the superior, excepting that suction was out of the ąuestion for 
holding the appliance in place. For this purpose I arranged a 
snap deviee similar to those used in coin-purses. We see in Fig. 
6 that the first bicuspids are banded, and to these bands solder 
was flowed to thieken them, into which deep notches were filed for 
the purpose of holding spurs projecting from the plate. These 
spurs snap into the notches in the same manner that the snap 
fastener of a coin-purse works. The plate is further prevented 
from sinking into the soft tissue of the floor of the mouth by 
uprights from the heel of the plate hooking over into the crevices 
of the molars. To prevent backward movement of the plate spurs 
were extended from it on either side, resting on the mesial sur- 
face of the sixth-year molars. It is readily seen that both of these 
retainers can be removed by the patient for cleansing purposes, 
which I consider a great feature. 

Fig. 7 shows occlusion after the retainers were adjusted. Fig. 
8 shows the patient a few years later after the retainers were 
removed. 

Case II. — Miss , aged between twenty-six and thirty, an 

extreme case of prognathism, as shown in Fig. 9. Fig. 10 shows 
model of case before beginning treatment, with the rear part of 
the lower model cut away to show the upper molars, which other- 
wise would have been concealed. This- case is characterized by the 
extreme backward slant of the lower incisors so prevalent among 
cases of this class. There has been considerable controversy among 
the profession regarding the changes that take place during the 
treatment of a case of this description by means of the inter- 
maxillary elastics, some holding that the change produced was 
due to tooth movement alone, while others were of the opinion that 
the results were obtained by the bodily retraction of the lower 
jaw itself. In order to settle the matter, in my own mind at least, 
I constructed a device at the suggestion of my son, Dr. Lawrence 
W. Baker, to record whatever changes took place. The construc- 
tion and prineiple of the apparatus can be readily understood by 
studying Fig. 11, which shows the "recorder'' in position. It con- 
sists of a metallic skeleton framework on a base of modelHng com- 
pound coYering the bony protuberances of the forehead and nose, 
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DISCUSSION. 17 

to which indicators are attached to measure the relative moyement 
of both teeth and jaw, the upper indicator measuring the tooth 
moyement of the Iower jaw and the lower one the movement of 
the jaw itself . It can be readily seen that this apparatus eould be 
accurately placed in exact position at the yarious stages as the work 
progressed. 

Fig. 12 shows the model of the completed case. It will be 
noticed that the six anterior teeth were carried forward to their 
normal position. It was proved by the indicator that the jaw was 
retracted by actual measurement one-quarter of an inch morę than 
, the teeth. This proved to me, beyond a ąuestion of doubt, that 
the lower jaw was retracted independently of the teeth. 

Fig. 13 gives the change produced in the faeial expression. 
The series of photographs illustrating the case shows clearly the 
importance of working for and getting the normal relations be- 
tween the two jaws, and, furthermore, that the direction of the 
teeth and the proper modelling of the alveolar process all have 
their effect in producing harmony in the faeial expression. The 
method of retention employed in this case was based on the same 
principle that we have already considered in the first case, — ^that 
is, the retainers were constructed on the single contact point theory. 
However, they differed f rom the first, inasmuch as those were of a 
combination of vulcanite and metal, while these are entirely metal- 
lic, as shown in Fig. 14, giving the principle of construction much 
better than I can describe. I might, however, add that the anchor 
bands are of 22-carat gold, while the wirework is of platinized 
gold. The appliance is so madę that it can be removed by spring- 
ing the horizontal uprights out of the half-tubes attached to the 
bicuspid bands by the operator for adjustment and for cleansing 
purposes. I have treated many similar cases sińce adopting this 
method, but have shown to you the two extremes, which I trust has 
proved its efficiency. 

DISCUSSION. 

Dr. C. F. Allen said that, in considering the beautiful work we 
have seen to-day, as the result of Dr. Baker^s methods, it is very 
hard to di£ferentiate and say how much credit belongs to Dr. Baker, 
and how much to Dr. Angle. Both of the gentlemen have been 
working along similar lines ; that is, Dr. Baker uses the expansion 
arch connected with bands fastened to the back teeth as advocated 

2 
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18 DISCUSSION. 

and practised by Dr. Angle, and he in no way antagonizes Dr. 
Angle^s methods or apparatus; per contra. Dr. Baker has given 
us his system of intermaxillary elastics, and these are used in 
connection with the expansioli arch as well by Dr. Angle as by 
Dr. Baker. 

The reciprocal action of these interniaxillary elastics designed 
by Dr. Baker is perfect; there is absolutely no waste foree, and 
those diffieult cases of protruding upper jaws which have been to 
us all such a serious problem are now madę comparatively easy, 
and the time necessary to bring about the reduction of this maloc- 
clusion is easily lessened from fifty to seventy-five per cent. All 
praise to Dr. Baker ! It almost starts a new epoch in orthodontia. 

There was present this afternoon at the inf ormal exhibition of 
patients at Dr. Kimbairs office a distinguished memler of our 
profession who has probably done morę of this kind of work than 
any of us. I refer to Dr. Kingsley, and he, looking at the patient 
I had in hand, and praising greatly the quick and beautiful results 
attained by Dr. Baker's methods, said to me, "Now heep them 
there" He knew what he was saying, and his adjuration to me 
was bom of large experience; and here again comes in the beauty 
of this intermaxillary combination, — it makes in many ways an 
ideał retaining device, and it is with its aid that I hope to keep 
these teeth and these jaws in their proper position. 

Dr. E. A. Bogue said that between Dr. Angle and Dr. Baker 
we were learning a great deal about regulating. Dr. Allan spoke 
of the " angle appliance.^^ Dr. Bogue^s impression was that this 
went back as far as the " Kingsley appliance," and maybe still 
farther back. Dr. Allan also mentioned the serious problem of 
retaining teeth. Dr. Bogue was pleased to hear again from Dr. 
Baker, regarding his son^s case, that owing to lack of time he had 
been unable to make a retaining appliance, and so left the regu- 
lating fixture in place, which madę the best possible retaining 
appliance. 

Dr. Bogue said that Dr. Baker did not refer to malocclusion 
with anything like the emphasis that he might have done. Because 
upon that point retention depended very largely. The teeth get 
out of position for various reasons, but when once replaced, the 
cusps of the occluding teeth would hołd them in place. When both 
arches have been regulated, if the lower teeth aro properly retained, 
)vc nocd not bother about the upper ones, if the occlusion is right. 
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DISCUSSION. 19 

Dr. Bogue believed that regulating should be commenced as 
soon as the permanent first molars were sufficiently developed.tó 
hołd an appliance. 

Dr. Baker had shown us a case where he had stated that the 
chin, by aetual measurement, was a ąuarter of an ineh farther 
back after he had finished with it. Dr. Bogue thought if he would 
consider the relation of the molars and bicuspids, upper and lower, 
before and after the regulating, and then take into consideration the 
naturę of the hinge of the inferior maxilla, this apparent retrac- 
tion of the chin would be accounted for. The lower jaw had 
really been dropped and the chin was conseąuently retracted. The 
work Dr. Baker was engaged in was intensely interesting, and it 
was work that claimed all that was best in a man. 

Dr. N. W. Kingsley spoke of seeing at Dr. KimbalPs office a 
case treated by Dr. Allan, according to Dr. Baker^s method, and 
said that he had never seen so ingenious an appliance for this 
purpose. Dr. Kingsley had regulated many similar cases in past 
years, but by entirely different methods; this plan of Dr. Baker^s 
was so much morę simple and quite as effective, that Dr. Kingsley 
śaid that he envied Dr. Baker the credit for having invented it. 

Dr. Kingsley added that his greatest satisfaction at this time 
was, that the ąuestion of jumping the bite seemed to have been 
universally accepted and settled. He believed that he was the first 
person who ever adopted and carried out that principle of correct- 
ing malocclusion of the jaws, and that the term originated with 
him. That twenty-five years or morę ago he had corrected a case 
in a very brief space of time, and was exhibiting models of the 
result at a meeting of the Odontological Society. Some one asked 
how it was done, and Dr. Kingsley answered, on the spur of the 
moment, that he "jumped the bite.^^ The phrase was taken up, 
the method discussed, and the facts disputed for many years, 
notably by Dr. Talbot, of Chicago. Therefore all the gentlemen 
could appreciate the pleasure it gave him to see that the prin- 
ciples had not only been accepted, but the method of accomplish- 
ing it improved upon by Dr. Baker. 

Dr. Ashley Faught would like to ask Dr. Baker a little morę 
explicitly regarding the bands he used, and also as to the guide 
of tension and pressure. Dr. Faught used what are known as 
election bands, although he had some a little larger in circum- 
ference and a little thinner madę for him by the Goodyear 
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20 DISCUSSION. 

Rubber Co. His guide of tension was what pressure eould be eom- 
fortably stood by the patient. 

Dr. Geo. S. Allan would like to ask Dr. Baker or Dr. Kingsley 
to morę elearly define just what ehanges take place in this so- 
ealled " jumping the bite.^^ 

Dr. Kingsley did not believe any one eould tell. 

Dr. C. F. Allen said, in relation to this ąuestion, that Dr. 
McBride delivered a paper before the Assoeiation of American 
Dentists, in Europę, upon this subject. He thinks there is a 
change in the articulation. In a letter that Dr. Allen had recently 
received from Dr. McBride, he stated that he was going to make 
some experiments upon monkeys and then kill the monkeys, with 
a view to obtaining Information upon this subject. 

Dr. Baker, in closing, said that he had been criticised many 
times for regulating teeth too f ast, but he thought that when we 
know just where we are going to move them, the teeth eould not 
be moved too rapidly. The teeth always gave a timely warning if 
it were necessary to relieve the pressure. The fact that he madę 
no false steps would account for some of the rapidity with which 
he completed the work. Two months was the rule in cases of 
anterior protrusion. 

Dr. Bogue seemed to think he did not put stress enough upon 
the bad effects of extraction. Dr. Baker thought the cases calling 
for extraction were very rare, indeed, if they ever occurred. He 
believed that in fifteen years he had not extracted a tooth for 
regulating purposes. 

It was a point of great satisfaction to him that Dr. Kingsley 
eould be present, and he was much gratified at his favorable criti- 
cisms. The profession were greatly indebted to Dr. Kingsley. 

It was moved and seconded that a vote of thanks be extended 
to Dr. Baker for his excellent paper and his kindness in demon- 
strating this subject so carefuUy. The thanks of the Institute 
were also extended to Dr. Baker's patient. 

At the afternoon clinic the following case was presented by 
Dr. C. F. Allen: 

Master W. H., aged eleven years, a case of protruding upper 
incisors with receding lower jaw ; lower front teeth elongated and 
impinging on palatal surface of upper jaw. 

Treated solely from within the mouth with intermaxillary 
elastics,as suggested by Dr. Baker, of Boston. 
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First elastics put on November 14, and case practically finished 
December 20, the protruding upper teeth in proper position, the 



anterior lower teeth shortened in their sockets and in proper rela- 
tion with the upper teeth; both jaws in proper oeclusion. 

Present fixtiire used for the correction of the malocelusion will 
probably be the only retaining device nsed. 

Adjourned. 
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A MEETiNG of the Institute was held at the " Chelsea/^ No. 223 
West Twenty-third Street, New York, on Tuesday evening, Febru- 
ary 3, 1903, the President, Dr. J. Morgan Howe, in the chair. 

The minutes of the last meeting were read and approved. 

COMMUNICATIONS ON THEORY AND PRACTICE. 

Dr. Gillett presented some paper points, for use in drjdng pulp- 
eanals, which had recently been put upon the market, at his sug- 
gestion, by Johnson & Johnson. The points were put up in conve- 
nient form and thoroughiy sterilized. He stated his belief that at 
least half of the difficulties in the past with pulpless teeth were due 
to the failure of the operators to observe aseptic precautions. 

Dr. E. A. Bogue presented a model, taken ten years ago, of an 
appliance madę by Dr. Bing, and which had been already in the 
mouth ten years when the impression was taken. Dr. Bogue called 
attention to it as containing the gist of an appliance that Dr. Car- 
michael is now bringing before the profession. 

Dr. Herbert L. Wheeler then read his paper on " Porcelain." 

PORCELAIN. 

BY HERBERT LOCKE WHEELER^ D.D.S., NEW YORK. 

The origin of this snbstance is lost in the hopeless obscurity 
of the past. It is extremely ancient. So far as we know, it was 
first produced in China. Writers di£fer as to the datę when it was 
first known. A missionary who lived long in China says it was 
known in the reign of Yao and Chuen, two emperors who ruled 
about two thousand six hundred years before Christ, according to 
the native historians. Some place its discovery only two or three 
centuries before Christ. However this may be, it is ąuite certain 
that the art had risen to a high degree of perf ection by the tenth and 
twelfth centuries a.d., both in China and Persia. Near Nankin 
stands a tower of nine stories, three hundred feet high, which is 
entirely covered with a fine ąuality of porcelain; this was built 
about 1277. The Chinese have been very reluctant to give infórma- 
tion concerning processes used by them in making porcelain, but 
with the assistance of modern science its composition has become an 
open book. The Portuguese traders were the first to introduce 
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china-ware into Europę, and this ware was fairly well imitated in 
France about 1695. This was an artificial materiał, and was called 
tender porcelain, as it scratched easily. The first real porcelain 
produced in Europę was madę by Bottger, a German, at Meissen, 
near Dresden, in 1703, and here he established the first porcelain 
manufactory in 1709. 

AU ceramics are composed of essentially the same elements, from 
a Seyres vase to a drain-pipe, the difference being entirely in the 
proportion of the different ingredients. Porcelain, which is the 
highest product of the ceramic art, is a hard, vitreou€, translucent 
substance produced by the fusing of several minerals in connection 
with clay. The materials used are kaolin, silica, felspar, and often 
is added potash, soda, or limę, to increase the alkaline flux of the 
felspar. Glass is also a compound of silica with potash, but differs 
from porcelain in that all its component parts, broadly speaking, 
are fusible, making a chemical mixture, while porcelain contains 
infusible elements held together by the lower fusing enamel; this 
is a mechanical mixture. 

An excess of alkaline fluid may dissolve the intractable parts of 
a porcelain body — ^that is, the silica — during the fusing process, 
thus forming a soluble salt ; this may explain the tendency of low- 
fusing porcelain, so called, to disintegrate in the mouth. 

The materiał in all ceramics can be put under three headings : 
First, clays and marls; the former is kaolin, the latter calcium 
carbonate. Second, hardening or aplastic materials, — flint, sand, 
and ąuartz; these are all a double oxide of silica, and are infusible 
except under the oxyhydrogen blow-pipe. Third, fusible materials, 
— felspar, an aluminum silicate containing potash or soda, and 
sometimes limę and magnesia; bonę or fern ash, which are calcium 
and potassium carbonate, the fern ash being much used by the Chi- 
nese; calcium, bar}i;es, and artificial frits. 

The qu ality of porcelain produced depends upon the skill in 
choosing materials and proportions so as to produce the results 
reąuired. The element of time required for heating and cooling 
must also be taken into account. The variation in density which 
porcelain undergoes in fusing is not thoroughly understood. It 
appears to be very irregular, and in some cases loses weight much 
faster than it does bulk, so that often the density of the materiał 
is decreased by firing. I shall endeavor to at least partially explain 
this phenomenon when speaking of the processes reąuired for fusing 
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porcelain inlays. It should be noted that the variation of formuła 
in different porcelains may be entirely due to the different propor- 
tions in which the elements are inixed in Nature^s laboratory, as the 
ehemical formuła for felspar varies greatly in different locations. 

Porcelain teeth as madę in England and America differ in the 
method of mixing and proportions. The English teeth are so 
arranged that the infusible materiał fineły ground is hełd in sus- 
pension in the ałkaline flux. The American teeth are a biscuit com- 
posed łargeły of infusibłe ełements over and through which the 
ałkałine flux is ałłowed to flow and penetrate. In the originał man- 
ufacture of porcełain teeth the method now adopted by American 
manufacturers was used to some extent. 

In the Items of Interest for 19^1 it is stated that one Louis 
Beckers was the first to manufacture teeth. This is inaccurate, 
as the editor of that journał shoułd have known. So far as I am 
abłe to find recorded accounts, it appears that the idea of making 
artificiał teeth from porcelain was conceived by an apothecary, M. 
Duchatau, of St. Germain, France.^ He appłied to the porcełain 
workers of Paris in 1774, but the first attempts were not entireły a 
success because they failed to ałlow for the contraction in baking; 
severał distinguished artists were consułted and ałso M. de 
Chemant, at that time dentist in Paris, who in 1808 published a 
pamphłet upon " The Advantage of the New Teeth in Entire Arti- 
ficiał Sets/^ A littłe later Dubois Foucou and M. Fonzi both pub- 
łished papers upon this subject ; also Delabarre and Maurey wrote 
upon the subject of " Incorruptibłe Artificiał Teeth." 

In 1821 Joseph Audibran published his " Historicał and Practi- 
cal Treatise on Incorruptibłe Artificiał Teeth," and gave as many 
as thirty or forty formulse for their manufacture. The freedom 
with which these formułae were given is in marked contrast to the 
attitude of some modern members of the profession who make pro- 
prietary articłes of secret composition. These formulse were ałl 
published in Fitch's " Dentał Surgery," second edition, published 
in 1835. I do not know if the first edition, 1829, contained them 
or not. 

Dr. A. A. Plantou was probabły the first to introduce porcełain 

^ Since writing the above the author has found a published claim that 
a M. Fouchard, of France, suggested and probabły madę artificiał porcelain 
teeth as early as 1728. 
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teeth in America, 1817, and later Samuel W. Stockton, Jones, 
White, and Dr. Wildman contributed to the perfeeting of artificial 
teeth. These teeth were undoubtedly mnch higher fusing than the 
modern product, as they eontained a much smaller proportion of 
fusible ingredients. A comparison of the fusing-point of the teeth 
upon the market at the present time may be of interest as showing 
the relative proportion of flux used by different manufacturers. 
These figures are in the Fahrenheit scalę: Ash & Sons, 2264°; 
Sibley, 2408° ; Dental Protective Supply Company, 2440° ; Justi, 
2440° ; S. S. White, 2516° ; Johnson & Lund, 2586° ; Consoli- 
dated, 2624° ; Dental Supply Company, 2624°. 

I believe limę is added to the flux of the English teeth, which 
of itself will produce fusion at a lower heat than a potash flux. 
The silica in the S. S. White teeth, being ground to a less degree 
of fineness, gives them that appearance which a better refraction 
of light produces. That a porcelain tooth takes a polish easily after 
it has been ground does not necessarily prove that it is less porous ; 
it may be due to the mechanical or crystalline structure of the 
harder tooth, the intractable crystals of silica not polishing away 
as rapidly as the softer flux. Any tooth of fine texture, like those 
madę by the Consolidated or the Dental Supply Company, or the 
English teeth, will polish readily if first an Arkansas stone is used 
and then it be polished on the lathe with an impalpable silica 
powder. 

As to inlays, which fad seems to be in the ascendancy just now 
with a specialty given to fads, there are two methods of making, — 
fitting a baked piece to the cavity and using the matrix of platinum 
or gold. The oldest one is to grind f rom an already baked porcelain 
a piece to fit the cavity ; this method is first described by Dr. A. J. 
Volck in the American Journal of Dental Science for July, 1857, 
wherein he credits the suggestion to Professor Maynard, of Wash- 
ington. These inlays were set in the cavity, leaving a narrow space 
around the edge, between the cavity wali and the porcelain, which 
was fiUed with gold. The walls of the cavity were to be left per- 
pendicular, to keep the gold ring surrounding the inlay as narrow 
as possible. In a recent article treating upon the history of porce- 
lain fillings, written by Dr. Bruck, of Germany, and translated by 
Dr. Jenkins, it is stated that Dr. Murphy, of London, in 1837, 
used glass fused upon platinum as a filling. If so this is probably 
the origin of the low-f using porcelain. The paper touches so lightly 
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upon the history of inlay work in America that apparently the 
author is not properly posted upon the subjeet, or the translator, 
possibly, may have lef t out parts. Dr. Land, whom many eonsider 
to be the author of inlay work in which a matrix is used, is said to 
have fused pieces of artificial teeth in a platinum matrix in 1870. 
From this time on Dr. Land has been a persistent investigator 
along this linę. Dr. Rollins, of Boston, has eontributed much to 
the early knowledge of the matrix method. There are two distinct 
characteristics in the materials used with the matrix, high and Iow 
fusing. The higher the fusing, if the fused parts be perfectly 
homogeneous, the better. This is tnie porcelain; the low-fusing, 
properly speaking, is probably not a porcelain but a glass. 

Of the high-fusing bodies, Close^s, for continuous gum work, 
and a body madę by Mr. G. H. Whiteley ior Dr. Land, for inlay 
work, were the first to be put on the market. Mr. Whiteley was 
experimenting in this linę as early as 1885; about 1889 he madę 
up some high-fusing bodies for Dr. Land, and in 1898, at the 
instance of Dr. Joseph Head, he brought out and put on the market 
his high-fusing inlay body, which is still with us. The low-fusing 
materials, such as Herbsfs, Ash & Sons' and Downie's, have come 
and gone, and the Jenkins body, which is always " just perfected'* 
and constantly being changed to improve it, is the only one much 
used at present. The body madę by Mr. Whiteley is still as much 
in use as any upon the market, though the S. S. Wbite Company, 
Mr. Brewster, the Consolidated, and Ash & Sons are making a good 
high-fusing materiał also. The latter two fuse at a lower heat 
than the others, hence the colors bum out morę readily. The Ash 
Company claim their high-fusing body reąuires morę heat to bakę 
than their teeth. This is a mistake, as a comparison of the fusing- 
points will show. High-fusing porcelain bodies for inlay work 
are of exactly the same materials as American teeth, but the pro- 
portions are changed, morę alkaline flux being added. To a certain 
point this may not make much diflerence in the working ąualities, 
or its durability in the fluids of the mouth. As you increase the 
amount of alkaline materiał the ease with which it combines with 
the metallic oxide becomes greater and the color becomes morę 
fugitive. This process results in the formation of a gas or gases, 
and coritributes largely to the bubbling or blistering of the inlay. 
This is why low-fusing body is morę apt to lose color in fusing. 
In proportion as the fusing-point is raised the color becomes morę 
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stable. That body containing materiał ground to a greater degree 
of fineness, the proportions being the same, fuses at a lower heat, 
because, the infusible particles being extremely smali, the fłux blows 
over them when in a less plastic state, hence it is unneeessary to 
carry the heat to so high a point. The superior strength of the 
high-fusing materiał is due to the greater inherent strength of the 
intractable or non-fusible particles contained therein, and the 
greater the proportion of these elements the stronger the resulting 
substance, so long as there is enough fusible materiał to produce 
thorough homogeneous fusing of the matrix-forming flux. 

The presence of silica in sufficient ąuantity and óf a proper 
degree of eoarseness gives stability to the mass during the fusing 
process and lessens shrinkage, making it easier to shape the inlay 
to conf orm to any particular outline. I doubt if a conca^dty whieh 
it is desirable to produce to harmonize with certain depressions in 
a tooth can be madę with any low-fusing body except by grinding 
and reglazing. Under the microscope the higher-fusing bodies do 
not necessarily show a greater porosity than the low-fusing; it is 
simply diiferent. In the first the air-spaces are irregular in shape, 
of varying sizes, and fewer in number, thus breaking up the rays of 
light better and giving a superior refraction. The edges when 
broken also show a clear-cut crystalline afrangement with sharp 
angles. In the latter the air-spaces are of smali, even appearance, 
morę numerous, similar in shape and size, and are better for the 
absorption of light, causing the peculiar dead color of the " porce- 
lain enamel." Ordinary glass has about the same air-spaces, both in 
number, shape, and size, when examined under the microscope, as 
this latter materiał. 

The appearance of the low-fusing body resembles glass fully as 
much as it does porcelain. It has neither the crystalline appear- 
ance nor the sharp angular edges where it is broken. I would sug- 
gesib that the melting-point of gold, which is near 2000° F., is not 
necessarily the linę of demarkation between high- and low-fusing 
body, but the melting-point of a good quality of felspar would be 
a better standard, and that it is not a question entirely of high or 
Iow fusing but of using the least amount of flux possible, in order 
to better retain the colors and to make it as little liable as need be' 
to disintegration in the fłuids of the mouth. I consider that it has 
never yet been proved that a body containing only those ingredients 
which are eąsily fused will not soon show signs of disintegration 
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in the mouth. It should be borne in mind that kaolin is but the 
remains of disintegrated felspar which has become decomposed by 
long exposnre to the atmosphere. In proportion as artificial flux 
is added to a body the tendency to unreliability increases, for if 
felspar be the base, as I understand it is in some low-fusing bodies, 
the whole mass is fusible and becomes glass, which will disintegrate 
sooner or later in moisture; if siliea be present, though infusible 
itself, it may be rendered fusible by excess of alkali, and again you 
will produce glass, which as yet has not proved durable. It is not 
impossible that a glass may yet be produced which will meet the 
reąuirements obtaining in the mouth, but I shall doubt it until 
better evidence than is now at hand is produced. 

In a high-fusing porcelain the strength is increased with the 
addition of infusible materiał. The crystalline siliea may be said 
to act as a framework which would give strength and stability to 
the weaker materiał used as the flux or enamel. On the other hand, 
as the guantity of potash is increased the strength of the mass is 
proportionately diminished. Jf the siliea is left too coarse, you get 
a rough or granular surface, which in some instances proYCs a 
weakness to the edge strength. Dr. Bruck claims that an analysis 
of the Jenkins powder shows it to be almost identical in composi- 
tion with a high-fusing porcelain, the variation being very slight. 
This is not impossible, and yet the materiał might be a glass, for 
if all the ingredients were melted because of a change in propor- 
tions it would not be a porcelain, though containing the same ele- 
ments. The claim that it is morę dense has no relationship to its 
durability or strength. 

Dr. Moffatt says, in a recent article in the Dental Summary, 
that porcelain enamels, so called, are nothing morę nor less than a 
solution, when fused, of silex in glass. 

The fusing-point of the different inlay materials used in the 
teeth will show, to some extent, the proportionate amount of alkaline 
solvent used. All these figures were given me by Mr. John F. 
Hammond, the maker of the Hammond electric furnace. The low- 
fusing bodies are as follows: Ash & Sons, 1544°; Jenkins, 1544°. 
The high-fusing: Whiteley^s, 2210°; Consolidated, 2192°; S. S. 
White, 2300° ; Close, 2300° ; Brewster^s body, 2210° ; Brewster^s 
enamel, 2084° ; Moffatfs body, 2047° ; Parker^s, 2586° ; Ash & 
Sons, 1904°. 

In a recent number of the Iłems of Interesł appears a paper 
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in which, in the caution advocated in the beginning, there are some 
very reasonable and timely statements, but as one foUows it along 
it is seen to contain much misleading sophistry. I will quote from 
it to show how reckless the advocates of " poreelain enamel" have 
become in their published statements. It is there stated that the 
feeling throughout the country that high-fusing poreelain is the 
most reliable has come about by the constant repetition of a few 
writers f avoring high-fusing bodies. 

It seems to me if he would put the proprietary name of " Porce- 
Jain EnameF^ in place of "high-fusing'' he would have described 
the case more accurately. Apparently a number of the enthusiastic 
isupporters of poreelain enamel who have written or said much in 
its favor, with the exception of one or two like Dr. Gillett, have 
a personal interest in the commercial success of the manufacture 
of this powder. He also claims that the poreelain enamel is stronger. 
This hardly seems to be the fact. I am informed that to get its 
greatest strength it must be fused until it loses shape. The state- 
ment that the depth of the cavity inereases the tendency to distort 
the matrix would need to be ąualified in order to be accepted ; but 
if this were so the gold matrix would bend much easier than the 
platinum after burnishing. And poreelain enamel draws into 
spherical form more readily than high-fusing body, and shrinks 
more. If annealed in the electric furnace platinum may be madę 
thoroughly soft and pliable. The claim that as poreelain enamel 
will scratch glass it is theref ore of great density, is entirely mis- 
leading. The density of a diamond is but 3.5, while mercury is 
13.6, lead 11.3, platinum 21.4; this shows what. density has to do 
with hardness. And finally, in order to advocate the poreelain 
enamel as superior in large cavities, the gentleman proceeds to 
juggle with the word inlay in order to give it a limited meaning, 
claiming that as it means a shallow body the high f using supporters 
intended that materiał only for shallow cavities. Had the gentle- 
man carefully read an article in his own journal antedating his 
own, he would have found where the earlier writer used the word 
enamel for shallow cavities and inlay for the deeper ones. It is my 
belief that in most cases where the condition of the patient and the 
attending circumstances permit, permanency is the most desirable 
thing in a fiUing. The high-fusing bodies have been in use for a 
long term of years, with little or no change in their composition; 
and have, when properly madę and baked, and inserted in those 
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places where indicated for aesthetic reasons, proved their utility as 
tooth-savers, as well as being the most harmonious and artistic imir 
tation of tooth-structure that can be used. 

The low-fusing body also originated some years ago, but so far, 
with the possible exception of the Porcelain Enameł, has proved a 
failure. This latter materiał, according to the statements of its 
author, has undergone numerous changes of formuła, eaeh change 
perfecting it, and yet experience apparently demonstrating the need 
of a further change. Under these circumstances, while I would not 
say that a low-fusing porcelain or glass cannot be produced that 
will prove durable, it seems the part of wisdom to use this materiał 
with a great deal of caution and only in those places where it can 
be carefully watched, until the time when the evidence in its favor 
is much less open to question than at present. It also seems to me, 
after a careful study of the written opiriions of many disinterested 
writers who have used porcelain, that its use is limited under any 
circumstances, and that its physical qualities and methods of inser- 
tion are such as to make its accuracy of fit and durability very un- 
certain in complicated cases. It is also not impossible that as the 
fluids of the mouth vary in their composition in different indi- 
viduals, so may the tendency to disintegration of porcelain inlays 
vary in diiferent mouths. 

Therefore it would seem that the ąuestion whether to use or not 
to use porcelain as a filling-material resolves itself into this form: 
Is the materiał durable in the conditions in which it is płaced? 
And can the average individuał, granting that a high-fusing mate- 
riał may be permanent, readily accjuire the necessary slciłl and judg- 
ment to apply it with the greatest possible perfection, which is 
reąuired to insure permanency, considering the limited cali there 
must be for its application, until it has been morę generałly demon- 
strated that it has morę qualities than the one of being aesthetic 
to recommend it to the careful, conscientious practitioner ? 

DISCUSSION. 

Dr. W. A. Capon, of Philadelphia, wished to thank the essayist 
for giving the Institute a paper a littłe out of the routine on por- 
celain. Many practical points had been brought out. He objected 
to the term '^ faddism'' in this connection, and thought that porce- 
lain inlays had reached a point of realism and substantiality, from 
a conservative stand-point. He could only speak upon the subject 
from a practical stand-point. 
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The first subject brought to his attention by the essayist was.the 
relative strength of English and American teeth. The diflference 
was not so great as one woiild infer from listening to the paper. 
The English teeth were strong, although they fused at a lower 
temperaturę. 

Dr. Capon advocated the high-fusing inlay materiał, although 
he admitted the superiority of gold as a matrix in certain plaees. 
However, he found very little diSBculty in getting a matrix with 
platinum which adapted itself to the walls of the cavity, but it was 
seldom possible to get an impression of the floor of the cavity also. 
He did not think the point madę of burning out the color amounted 
to anything, as with a little practice that could be avoided in any 
case. He had seen the shades burned out of the high-fusing bodies 
also. There was not so much difference in the shrinkage either. The 
Jenkins body was a terrific shrinker. The Ash body was also a 
great shrinker, both high and Iow. The S. S. White, that fused at 
2300°, was almost as great a shrinker. The Close, at 2300°, shrunk 
less than any. Brewster's shrunk considerably. 

Dr. Capon did not know why the term "inlay" came to be 
applied to these fiUings so promiscuously. Until Dr. Head, of 
Philadelphia, had used the term, he had always spoken of them 
as porcelain filii ngs. He thought the terms should be divided, and 
the word " inlay" be applied to such fillings as occurred in the labial 
margins. But a corner or an approximal contour should be spoken 
of as a " porcelain section." 

So far as the different porcelain bodies were concerned, he used 
Close^s to-day in connection with Whiteley^s and the S. S. WTiite. 

Dr. E. T. Moflfatt, of Boston, thought that the ąuestion of true 
porcelain was one that was not settled by the essayisfs definition. 
It might be interesting to look at some of the formulae of porcelain 
teeth. These formulae generally were composed of a base that rep- 
resented the dentine of the natural tooth and an enamel that repre- 
sented the natural enamel. Artificial enamel was composed mostly 
of felspar and coloring frit, and the body of silica, felspar, clay, and 
the coloring. The foUowing formuła madę a very excellent body: 
Spar, 12 pennyweights ; silica, 8 pennyweights ; clay, 20 grammes. 
The shrinkage of this body (about one-eighth) was not very great, 
which was very essential in carving teeth. 

The essayist spoke of porosity. He did not state that porosity 
could be due to faulty manipulation. The body was mixed with 
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water or alcohol, aa the case might be, and if baked when it is 
pretty wet, porosity might result, but if put in quite dry and packed 
hard, the same body would be found to be very dense. 

On account of its lack of strength the essayist seems to think the 
use of poreelain as a fiUing quite limited. In this there were seyeral 
things to eonsider. Poreelain would stand a considerable crushing 
stress, steadily applied, whereas a sudden impact would f racture it. 

Eegarding durability, all true poreelain was indestructible in 
the fluids of the mouth. There was no doubt about that. The 
essayist stated that glass might be dissolred by the fluids of .the 
mouth after a certain length of time. Dr. Moffatt ąuite agreed with 
that. The surface of these inlays tumed blaek, not on account of 
the absorption of foreign particles, but on account of the presence 
of oxide of lead, which was the principal base in flint and crystal 
glass. That might indicate that these modern enamels were not 
glass but poreelain. 

Dr. Capon spoke of buming out colors. In the tooth-carving 
bodies it was almost impossible to bum out the colors. The prin- 
cipal color in yellow teeth was oxide of titanium, and it took a 
great degree of heat to even bring that color out. Many times the 
shade depended upon the size, especially the depth, of the inlay. 

The essayist did not give the formuła of Dr. Jenkins^s body. 
Dr. Wilson, of Boston, with whom Dr. MoflEatt is associated, at the 
time Dr. Jenkins brought out his materiał got interested in the 
subject. Dr. Wilson's idea was that Dr. Jenkins^s enamels were 
practically like gum frit, with the exception of a change of color. 

Dr. Capon spoke of burnishing a matrix to the bottom of a 
cavity. Dr. Moflfatt could not see the necessity of always obtaining 
an exact impression of the bottom of the cavity, provided the walls 
and margins were perfect. Dr. Capon also stated that in some 
poreelain fiUings it was never possible to tell what the color would 
be until they were finished. This was one argument in favor of 
the platinum matrix, as it did not reąuire investing and could be 
inserted in the cavity from time to time during the process of 
making to compare the shade. Of the inlay bodies, he considered 
the S. S. White and the Brewster the best for high fusing and the 
Jenkins for Iow fusing. Dr. Moflfatt did not eonsider, in making 
poreelain fiUings, that the ąuestion of shrinkage amounted to so 
much, as the matrix could be refiUed at each bakę until the required 
contour was obtained, but it was very important iji tooth carving, 
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as the proper allowance for shrinkage had to be madę at the begin- 
ning. 

Dr. E. A. Bogue thought it was not necessary to speak words of 
eommendation of Dr. Wheeler's paper. Dr. Moflfatt had alluded 
to the fact that glass was unfit for fillings on acconnt of the fact 
that glass contained lead. However, glass eould be madę without 
any lead in its composition. As there had been a great deal of allu- 
sion to Dr. Jenkins^s low-fusing inlay materiał, Dr. Bogue desired 
to bring up some rather curious remarks regarding it. 

Eegarding platinum as a matrix, he thought the trouble was 
that we did not get it pure. It generally came alloyed with some 
other metal, as iridium, which madę it very much harder. When 
pure there was very little difference between it and gold. 

Dr. Bogue stated that Dr. W. H. Eollins, of Boston, began 
praetice in 1873 or 1874, and that Dr. Eollins had written hini 
that he had begun work on porcelain fillings at once and that by 
1879 he was using them with success. In June, 1880, Dr. Eollins 
read a paper upon this subject before the Boston Society for the 
Advaneement of Orał Science, in which paper he described every 
method he had thought of for making metal moulds for porcelain 
fillings. Later he published a paper in the Archives of Dentistry 
for January, 1885, in which paper is a cut of the "reyelation 
bur," which he writes he had sent to White's long before and asked 
them to make and which the White Company afterwards patented, 
giving him no credit. This paper also contained f ormulse for dental 
enamels and porcelains reąuired for use in fillings. Dr. Eollins 
worked long and earnestly to find the cause of discoloration in porce- 
lain fillings, and, according to a translation of Dr. Bruck's paper 
published in the Items of Interest for September, 1902, a new de- 
yelopment of porcelain fillings began from the work of Dr. Eollins. 
Pieces of artificial teeth fused into a platinum impression of the 
outer borders of the cavity had been ascribed to Dr. Land, of De- 
troit, as early as 1870, but Dr. Bogue found no record of his making 
complete inlays to fit the cavity, nor did he find anywhere else in 
the history of porcelain fillings any such attempt at accuracy as was 
shown by Dr. Eollins^s work. 

DR. R0LLINS'S LETTER. 

Boston, February 2, 1903. 
Deab Db. Booue, — ^I cannot refer you to a paper by Dr. Jenkins in 
which he daims to haye been the first to use gold- or platinum-foil matrices 
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for moulds in which to fuse ceramic materiał for the producUon of fillings 
for teethj as I am not very familiar with his writings. But I have always 
supposed he madę this claim^ as I haye noyer seen a paper in which he 
credited me with the invention, and if he does not claim this, what is the 
Jenkins system of fiUing teeth? It becomes not a system, but a secret 
materiał, which he makes and sells to dentists, and thereby he comes 
into the same class as Ash, Brewster, White, and other manufacturers, 
who do the same thing. Moreoyer, he translated a paper by Bruck and 
had it published in the Items of Intereat as late as 1892, in which he 
(Bruck) purports to giye a history of ceramic fillings, and to which history 
the translator makes no corrections. In this historical suryey the datę of 
my paper selected as fixing the datę of my first contribution is giyen fiye 
years tob late; that is, the paper selected is one published two years after 
my first one; and he fails to state that the paper he puts on record as the 
first is but an abstract of a paper read before a dental society fwe years 
earlier. Moreoyer, he ignores my later paper, in which I stated that my 
first method was to take the foil matrix directly from the cayity, and he 
then goes on to say that the method described in my paper waa too com- 
plicated to be of use, Secondly, lie states in italics that in 1870 Land 
madę the experiment of fusing pieces of artificial teeth in a platinum im« 
pression of the outer borders of the cayity. He does not tell where to look 
for Land^s paper. Then he said, "Thus in 1890 Professor Sachs recom- 
mended taking the impression with Williams's gold-foil and platinum-foil 
No. 60 instead of Stenfs Composition, and by means of this mould, oh- 
tained direct from the cavity, secured superior exactness of the margins." 
As this paper reads, therefore, Dr. Jenkins haying madę no corrections in 
it, Dr. Land madę impressions of the edges and Sachs madę impressions 
of the cayity in metal foil. Now, long before this paper was published 
one of Land^s friends, whom I might expect to know, claimed that Land 
was the discoyerer of moulded ceramic fillings, and gaye the datę of the 
discoyery as 1887 (see page 721 of I tema of Intereat for 1899), and he 
dates the era of porcelain from that time and that inyention. Again, on 
page 727 Dr. Capon giyes Dr. Land the credit and fixes the datę at 1886. 
Now, it seems to me that if Land had published a paper on foil matrices in 
1870, as stated in Jenkins's translation, these men should haye known of 
it, as they were eyidently Land's friends and were trying to proye that 
the so-called Jenkins method was not invented by him, but by Land. 
I therefore infer from this that they and others, to whom Dr. Jenkins 
showed his methods, thought that he was claiming metal-foil matrices as 
his inyention. Eyery one I haye talked with thought so to. If Dr. Jenkins 
at that time was not claiming to be the originator of a new method of 
filling, but only appearing as a manufacturer of a filling-material, I can- 
not see why there should haye been any discussion about the originator of 
the method. The discussion would haye been coirfined to the relatiye merits 
of the diflferent ceramic materials madę by the different manufacturers, 
among whom was Dr. Jenkins. 

I shall be glad to haye you use any facts I haye giyen you in any way 
which you think is likely to make the history of ceramic filling elear, and 
if at any time I find that some one before my day inyented the foil matrix, 
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which is to all intents and purposes ceramic filling, I shall be very glad 
to withdraw my claim. 

Yours sincerely, 

WUJJAM ROŁLINS. 

Dr. Bogue had written Dr. Eollins quite a long letter regarding 
the work of Dr. Herbst, a German. Dr. Herbst spoke no English, 
and had worked at glass fiUings with platinum and gold matriees 
for a long time. Through that work he introduced the niatrix 
system of fillings into Germany. 

Dr. N". S. Jenkins, who has lived in Germany for thirty or forty 
years, and who had probably never seen nor heard of the Boston 
Medical and Surgical Journal, saw some good in the system intro- 
duced into Germany by Herbst and nndertook to improve upon it. 
In that effort he had spent most of his time in the past f our or five 
years, denying himself the lesser pleasnres of social intereourse 
and enlisting in his work, through his royal friend and patron, 
the managers and workers of the poreelain factory at Dresden. 
He had expended somewhere near ten thousand dollars in the exper- 
iments that are still going on. He has travelled łargely in America, 
France, Germany, Sweden, and Denmark to introduce this system 
and to present it clinically, gratuitously teaching the techniąue to 
any one willing to leam. This coming spring he was going to 
Spain to attend the meeting of the International Medical Congress, 
where he is slated for a paper on poreelain fillings. Dr. Bogue 
mentioned all this because he had spent a week with Dr. Jenkins 
last summer and had seen the serious work that he was doing. 

Dr. Jenkins claims that by baking his poreelain three times 
lightly and a fourth time thoroughly, he succeeds in getting a sub- 
stance so dense and hard that it wiU scratch glass ; so strong that 
it is practically impossible to break it when it is in position; so 
perfectly adapted, if the matrix is perfect, that nothing further 
could be desired, and, finally, if the heat be regulated as Dr. Jenkins 
now claimed to be able to do, the color would be absolutely exact 
also. The way Dr. Jenkins regulated his heat was to use a gas 
blow-pipe with a shut-off attachment that had been tested pre- 
viously according to the gas pressure until the proper degree of heat 
had been ascertained. When the first three bakes were madę the 
heat was brought barely up to the fusing-point and then stopped, 
while at the last baking the heat was brought to the fusing-point 
and kept there, not increased, the same degree of heat being main- 
tained, until complete fusion took place. This, it was claimed by 
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Dr. Jenkins, madę a homogeneous mass and avoided bubbling, which 
had been such an obstacle to perfection and which the essayist of 
the evening referred to as a chemical change which had taken place 
at high temperatures only. Dr, Bogue thought that in this particu- 
łar the essayist agreed theoretically with Dr. Jenkins^s conclusions, 
however much he might diflfer f rom him on generał grounds. 

One of the main grounds for failure in the use of porcelain 
fillings was a ground that existed for the failure of all fiUings, but 
was not generally recognized, — viz., the extension of disintegration 
to a point considerably beyond the border of the cavity, after it is 
supposed to be fully excavated. Dr. Wedelstaedt seemed to have 
recognized the condition, but he put it diflferently and called it 
" extension for prevention.'' Only last week Dr. Bogue had occa- 
sion to insert two porcelain fillings at the cervical margin, labial 
side, of two upper cuspids. This was a position of all others, the 
upper incisors excepted, where we should expect the surfaces to be 
free from deleterious deposits; yet with the rubber dam in place 
for an hour, so that the surfaces became well dried, the diflference 
in color between the lower margins of both cavities and the bulk of 
the teeth was perceptible for at least one-sixteenth of an inch from 
the margins of the cavities. It would have been manifestly im- 
proper to have extended these cavities in order to prevent decay, 
but he had shown the traces of the destroyer to his patient and had 
encouraged her to continue her cleanly habits, using limę water as 
a detergent as well as an antacid. If traces of disintegration could 
be discovered in such localities, what might be expected in cases of 
approximal decay far back in the mouth, where often the light 
could not be madę to penetrate and where direct vision was impos- 
sible. Another objection that occurred to Dr. Bogue was where 
the inlays, after the lapse of years, struck against occluding sur- 
faces. 

Dr. C. F. Allan said that while the essayist^s paper presented 
the subject in a light diflEerent from anything before written, and 
had brought out many details of the greatest interest in relation 
to physical structure and composition, he was afraid that when we 
come to the practical ąuestions as to when and where to use porce- 
lain, we would be as much in the dark as ever. 

Dr. Allan thought that the rangę for the use of this materiał 
was very much greater than had even been suggested by any of the 
speakers this evening. The statement that its use should be 
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bonnded solely by considerations of aesthetics relegates the materiał 
to a minor position snch as is not at all warranted by its merits. 

Just to make one exception to his narrow construction of the nse 
of porcelain, he wonld like to cali attention to its great value for 
filling and restoration of eontour in cases of badly broken-down 
bieuspid and molar teeth, especially of the upper jaw. 

Wheń we think of the serious undertaking it is to fili such 
teeth with gold, contouring and finishing to that degree of perfec- 
tion absolutely necessary for good resnlts, then to know that we can 
do all that contouring in the fnmace, it certainly does not seem 
wise or reasonable to limit the nse of porcelain in this narrow way. 
Such cases are thoroughly practical, have, as a rule, no difl&culties 
that are at all insuperable, and compare favorably for permanenco 
with any other way. Comfort, permanence, and sBsthetics are all 
subserved. 

As aflfecting the great advantages of gold in making matrices, 
it is being continually stated that platinum has a great advantage 
in that it can be retumed to the cavity after the first and subse- 
ąuent bakings to be bumished to a perfect fit. To the users of 
Jenkins bodies this is not at all a merit, as he expects to make a 
perfect matrix and f rom a perfect matrix will have perfect work. 

TJntil morę scientific, careful, and detailed experiments are madę 
as to the comparative merits of high- and low-fusing bodies it is 
useless to criticise, but the users of Jenkins bodies have so far no 
reason to doubt the great merits of this materiał. 

Dr. Gillett complimented the essayist. He had presented tó 
the profession a linę of thought never before worked out. Dr. 
Gillett thought it time we stopped discussing the advantages of one 
form of porcelain over another and recognized the fact that they 
were both adapted for certain cases. In selected places he was able 
to use Dr. Jenkins's materiał morę rapidly and just as satisfac- 
torily as he could the high-f using body. Personally he was no morę 
interested in the discussion as to which was the better, the high- 
or the low-fusing body, than he was in the discussion as to the rela- 
tive superiority of gold and amalgam. Although they were not 
used in the same place, they both had their uses. He was satisfied 
that the Jenkins materiał was sufficiently durable when properły 
manipułated, and f ound it especially adapted for labial and approx- 
imal cavities in incisors and cuspids. The essayist doubted if a 
filling could be madę with a concavity from the Jenldns materiał. 
If he would try it he woułd find that it could be done. Dr. Gillett 
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thought that the shadow problem was morę troublesome in the low- 
than in the high-f using materiał that eontained morę of the insolu- 
ble ingredients. 

Dr. Wheeler, in elosing the discussion, sald that, regarding 
shrinkage, if there were a large amount of kaolin present in the 
formuła the shrinkage would be great, and that the opposite would 
be tnie if there were a large amount of siliea. 

In regard to glass, there was present in flint glass about thirty- 
three per cent. oxide of lead. However, there were several kinds 
that did not contain oxide of lead at all. It did not necessarily form 
a base in the making of glass. 

What Dr. Moffatt had said about bubbling was true. Moisture 
did have a great deal to do with it. He had stated in his paper that 
Chemical change contributed to bubbling. He did not claim that it 
was the sole cause. Eegarding insolubility, he did not dispute the 
claim that it was possible to produce a low-f using body that would 
be practically insoluble. That remained to be seen. 

In regard to the oxide of titanium, he leamed f rom his sources 
of Information that it did bum away as a coloring-matter. 

As regards Dr. EoUins being the first to use the metal matrix 
for porcelain fiUings, Dr. Wheeler had seen a recorded description 
of the process by him as early as 1885, but he had been unable to 
find any recorded statement of Dr. Land^s that would give him the 
credit for having first brought it before the profession. 

Eegarding the f using-points, these were not f rom his own experi- 
inents, but were given to him by Mr. flammond. He doubted the 
accuracy of some of them. 

Eegarding the ąuestion of gold versus platinum as a matrix, he 
had seen very fine porcelain fillings madę in both forms of matrix. 
He thought it was a ąuestion of workmanship. He did not think 
one could take either Dr. Capon or Dr. Gillett as a fair example 
of what the average individual would do with these materials. 

Upon motion, a vote of thanks was extended to both Dr. Capon 
and Dr. Moflfatt for their kindness in coming on f rom distant cities 
to discuss the paper. 

Dr. G. S. Allan presented to the Institute a reąuest from Dr. 
Louis Jack that he have the privilege of soliciting from active or 
associate members of the Institute original papers and contribu- 
tions. Dr. Allan stated that, as the reąuest seemed so reasonable, 
he would move that it be granted. Motion carried. 

Adjoumed. 
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A MEETiNG of the Institute was held at " The Chelsea/^ No. 222 
West Twenty-third Street, New York, on Tuesday evening, March 
3, 1903, the president. Dr. J. Morgan Howe, in the chair. 

The minutes of the last meeting were read and approved. 

Dr. Kimball, for the Executive Committee, stated that, owing 
to the illness of Dr. G. V. Black, the regular programme for the 
evening had been disarranged, but that the Institute expected to 
have Dr. Black's paper at a later meeting. 

Dr. Bogue had been reąuested to present a paper which he had 
in the course of preparation. 

Dr. Gillett presented to the meeting a brief report of his visit 
to Chicago to attend the meeting of the Odontographic Society. 

Dr, Oillełt. — Mr. President and Gentlemen, — It was a mat- 
ter of very deep regret to me when I learned of Dr. Black's illness. 
I saw him in apparent good health only eight days bef ore I learned 
that he could not be here. 

While I hesitated at undertaking that very disagreeable duty of 
helping to fili a much larger man'8 place, I felt that possibly I 
might for a few minutes occupy your time interestingly with de- 
scriptions of a few of the good things I saw at Chicago last month. 

The OdontograDhic Society's meeting clinic was by far the 
largest dental meeting the world has ever seen. When I arrived at 
the clinic room at about eieven o'clock of the first morning and 
asked for a programme, I was told that the entire supply of twelve 
hundred had already been given out. The next day one thousand 
more went the same way, and still many men were unable to get 
them. The attendance must have reached twenty-five hundred, and 
four hundred and fifty sat down to the banąuet at the Auditorium 
Tuesday night. The banąuet was worthy, the prearranged toasts 
were few, and good fellowship was everywhere in evidence. 

The wonderful thing of this meeting was to see four hundred 
dentists all working tooth and nail to make their meeting the 
biggest ever known, every one of them putting aside his little 
jealousies, ąuarrels, and personal ambitions and working with a 
will for the common good. Patrick Henry said, " United we stand, 
divided we fali," and our forefathers fought it out on that basis. 
I say to you, *^ Divided we stand, united we progress.'^ Later gen- 
erations, nay, some of you, proved once more that " In Union there 
is Strength." 
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I want the privilege of ąuarrelling with my neighbor if I choose, 
but when it conies to furthering the interests of our profession, let^s 
foUow Chicago^s lead, wipe the slate for the time at least, and elose 
up shoulder to shoulder. 

Dr. Gillett mentioned a number of appliances and methods that 
he had seen exhibited and demonstrated at Chicago. 

He was especially pleased with the method for baking a por- 
eelain crown for molar roots. 

He was favorably impressed with a method for applying re- 
movable facings to bridges and crowns, called the Wedgelock tooth. 

A new cataphoric appliance exhibited by Dr. Price was a marked 
advance over the earlier devices. By it the time reąuired was 
reduced at least twenty-five per cent., and perhaps morę. Dr. Price 
also exhibited an X-ray apparatns adapted for use in the dental 
office, that was a revelation to Dr. Gillett. It could be operated 
with much less noise than any apparatus he had previously seen. 

The Coggswell crown and the Donaldson fiask and press were 
among the appliances described and f avorably commented on. 

Dr. E. A. Bogue read a paper entitled " Some of the Causes of 
Irregular Teeth.^^ 

SOME OF THE CAUSES OF lEKEGULAR TEETH, WITH 
SUGGESTIONS AS TO PEEYENTIYE TEEATMENT 
OR EAELY CUEE. 

BY E. A. BOGUE, M.D., D.D.S. 

Since dentistry has been recognized in this country eflforts 
have been madę to correct irregularities in the positions of the 
teeth. 

Some of these efforts have been successful, some have been fail- 
ures ; but why success has been attained in one case and f ailure has 
resulted in another does not seem to have been clearly explained 
in any of the treatises thus far written on the subject. 

It is necessary therefore that we should look into the causes of 
the irregularities, bef ore we can understand the principles that un- 
derlie their successful cure. 

I use the word cure in its original sense, — care, direction, 
management. 

It must be remembered that we are formed in two halves, and 
that those two halves unitę to form the perfect creature. 
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During the processes of development, a very slight cause may 
^ produce as eflfect a wide deviation f rom the typal form. 

For example, the pressure of the Iower jaw of an infant '^in 
utero^' is suffieient if it closes beneath and into the npper jaw to 
form a eleft in the hard palate and to widely separate the two 
halves of the superior maxillary. 

The proof of this is, aeeording to Dr. Brophy, that when the 
separated halves are brought together by his operation -for cleft 
palate, the upper jaw is fonnd to be in proper relation to the Iower, 
and the eruption of the teeth takes place nearly along normal lines. 

When the ąnestion, What are normal lines ? is presented, we are 
confronted with Dr. Cryer's conclusion in his recent work, — ^that 
" the idea of an unvarying typal form in anatomy is not correct." 
That if a typal bonę could be found or devised and a thousand real 
ones examined, it is possible, though doubtfnl, that in the thousand 
bones two or three could be found which exactly corresponded with 
the typal bonę. 

When, therefore, we undertake to study the human teeth and 
to understand what are normal teeth, in their normal positions and 
relations each to the other, we have to examine large numbers of 
teeth, or models of them, that are presumably as accurate in their 
f ormation and arrangement as can be found. 

I shall present now but one specimen, that represents, as far as 
may be, a perfect denture. 

The main characteristics of the so-called normal denture are, 
however, all there, as far as they are reąuired for our purpose this 
evening. 

The main curves, which have to do with the application of the 
greatest degree of force in mastication without injury to these 
organs, are there. The inclination towards the tongue of the Iower 
molars, in order to properly cusp and antagonize with the upper 
molars, which are implanted in a jaw smaller than the Iower, is 
there as well, and also the outward incline of these upper molars. 

The curves from before backward are distinctly shown, and all 
these curves are of practical utility considering the form and con- 
struction of the teeth. 

Blainville (Owen, page 515), in his " Osteography of Yertebrate 
Animals," calls the bicuspids the " pre-molars," the first permanent 
molar the principal molar, and the other two teeth back of this he 
calls post-molars. 
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He next points out that " another characteristic in the principal 
molar of man is its position, being implanted below the root of the 
zygomatie process of the upper jaw." 

It is 80 largely with this principal molar that we have to do 
this eyening, that I beg to draw your attention carefuUy to it. 

As the lower jaw develops first, and usually the lower teeth also, 
we will begin by noticing that the normal lower first molar has upon 
its outef or buccal side three cusps or tuberosities. TJpon the inner 
or lingual side it has two. 

The upper molar has two on either side. But in the normal 
position of these teeth, when elosed, the anterior buccal cusp of the 
upper molar and the anterior lingual cusp sit astride of the outer 
ridge of the lower first molar just posterior to, and nicely fitting 
in with, the anterior buccal cusp of the lower molar. 

When at their eruption these teeth come into just this position 
on both sides of the mouth, we may be certain that there will be no 
serious irregularity back of the cuspid teeth. But when from any 
cause these two principal molars erupt out of linę with each other, 
— ^that is to say, with the upper molar too far f orward of the position 
just described, or too far backward, or too far on the lingual or 
buccal side for the two teeth to come accurately into the position de- 
scribed, — irregularity of some sort is absolutely certain. 

The reason for this is not very far to seek. 

The teeth of each individual are formed of a size and type 
adapted to that individual. 

There is just room enough in each skuli for the typal jaw 
belonging to that skuli to develop, and to erupt the typal teeth for 
that jaw. 

But if, during inf ancy or early childhood, some slight cause for 
a deviation obtrudes itself, and continues for a little time to act, 
with only as much f orce as might be exerted by a single hair, there 
is surę to be a deviation from the typal form, or position, or both. 

If now either of the principal molars (which, antagonizing each 
other, stand exactly at the middle, and bottom, of the curve extend- 
ing from the top of the lower cuspids to the top of the wisdom-tooth 
below) is thrown out of position, the remainder of the teeth, an- 
terior to the dislocated one, will not have the room in which to 
erupt. 

For example, suppose the upper molar occludes with the lower, 
a little in advance of its proper position. 
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There must be room between the anterior surface of the first 
permanent molar and the spot where the euspid should come down 
for the two bieuspids. 

If there is not room, the forward pressure of the empting 
molar will crowd the bieuspids in some direetion, inevitably; either 
forward, making protrusion of the anterior part of the jaw, or 
laterally, towards the tongue or the cheek, breaking the arch and 
exhibiting irregular bieuspids which do not cusp. 

The same condition of things is true if, by chance, the lower 
first molar erupts out of position. 

To you who have studied oeclusion I hardly need to say that I 
regard the replacement and retention of the first permanent molars 
into their proper and normal positions in relation to each other, 
should they be found developing out of place, at five and a half to 
seven years of age, just as essential as the replacement of the head 
of the femur into the acetabulum, before five years of age, should 
it be found dislocated. 

What diflference is there between a dislocated femur and a dislo- 
cated tooth? Both lead to serious deformity. The one involves 
limping on the pathway of lif e, being a cripple ; the other involves 
limping through one^s yictuals, being a dental cripple; the proper 
function of mastication is not fulfiUed; the results no one can 
f oresee, but we know they are evil ; always ugly, sometimes repul- 
8ive ; sometimes f atal. 

Most of these deformities may be at this tender age far morę 
easily corrected than the dislocated hip. It may need a hospital 
where the patient is kept a month or two; sometimes it can be 
done in a f ew days, without disturbing, for morę than a f ew 
minutes at a time, the usual avocations of the child. 

But it can be done, and if done during this plastic age it is done 
painlessly, quickly, and, if under the eye of one who comprehends 
the situation and who understands "the total depravity of inani- 
inate things^^ (children included), the teeth can be guided into 
place and held there. 

This gives opportunity for development to go on in the centrę 
of the region occupied by the two jaws; for additions to be madę 
to the skuli, to the brain occupying it, to the face, which needs the 
added dignity given by growth, or, as we say, by years, and it 
needs that that growth shall take place in a region out of sight, but 
closely related to those parts that are in sight, and upon which 
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depend the impressions that our fellow-men are to get of us through 
the sense of sight. 

These cranial additions take place mostly between the first per- 
manent molar and the wisdom-tooth, and its snrroundings. Very 
little, eomparatively, of these additions take place in the anterior 
portions of the jaws, but what does take place there mostly occurs 
between the points of the cuspid teeth, and in the area f ormed by 
the incisors that should arch between them, but sometimes do not, 
themselyes being jumbled by an extension of that irregularity of 
proceeding which began with the first permanent molar. 

Those who have extracted the first molar, or, indeed, any other 
members from the arches, can never know what they have ab- 
stracted from those regions lying contiguous to the seat of intelli- 
gence and the centrę of expression. The weak and flattened faces 
seen on all sides are witnesses to the loss. 

I will show you this evening models taken a year ago of a child 
six years of age, where the temporary teeth were nearly regular 
and the incoming first permanent molars were seemingly most 
regular. 

I will show you also models of the same child taken ten months 
later, which show the first permanent upper molars an entire cusp 
in advance of the corresponding lower molars, which shows the two 
upper central incisors projecting three-eighths of an inch beyond the 
tips of the lower central incisors just erupting; these upper centrals 
forming an obtuse V-shape, and almost preventing the closure of 
the lips over them. The lower centrals, in their half-erupted state, 
touching the upper gums, just posterior to the point at which the 
greatest tuberosity of the upper incisors still lies beneath the gum. 

What has caused this great change in ten months ? Not thumb- 
sucking; she does not do it. Not sucking a bottle ; she was weaned 
years ago. 1^11 tell you what : adenoids no doubt obstruct the air 
passages ; the child is a mouth-breather, though her mother did not 
know it until I called attention to it. This habit of keeping the 
mouth open has drawn upon the levator muscles almost constantly, 
resulting in a slight flattening of the upper arch in the region of 
the temporary cuspids. 

This, by drawing the ends of the arch closer together, ha3 
thrown out the middle of the arch, giving the obtuse V-shape 
spoken of . 

But that is not all ; the child occasionally closed the teeth, and, 
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SOME OF THE CAU8E8 OF IRREGULAR TEETH. 45 

in closing, the Iower cuspids struck this narrowed upper arch in a 
way that was disagreeable, perhaps even slightly painful. 

To get relief she closed the teeth a very little to one side, 
probably the left, where she obtained rest upon the ineoming per- 
manent molars above and below and upon the outer cusps of the 
temporary molars. 

This seeking for repose became habitual, to such an extent that 
when the permanent molars erupted upon the other side of the 
mouth, they were not only out of linę with each other, but they did 
not eusp, — ^that is, the long cusps did not fit into the depressions 
of the antagonist tooth. 

It is this cusping, or fitting in of cusps to correspondin^ depres- 
sions, that keep the teeth in position. 

The eruptive force of the upper molar, seeking to enlarge that 
region before mentioned in the interior of the head, has pressed 
forward the temporary molars and cuspids, and has thus itself gone 
farther forward than it should, having been left free to move by the 
teeth closing upon the ends of the cusps on the other side of the 
mouth when they closed there to get rest. 

After the eruption and pressing forward of the left upper molar, 
the place of rest was apparently changed to that side, and the same 
process just described has taken place on the right side. 

Result: A most serious deformity impending, which has come 
entirely within the last ten months, and which, if left alone, will, 
when adolescence or adult lif e is reached, take years to correct. 

Why should it not be done now ? 

The influence of occlusion, which means a proper meshing of 
the cusps of the teeth into the depressions of their antagonizing 
teeth in the opposite jaw, has not been sufficiently taken into 
account in efforts at regulation. 

That is one reason, and a very potent one, why, as mentioned 
in the beginning of my paper, some regulating cases have been 
successful and some have failed; and no one seemed to know the 
reason for either condition. 

Without this cusping there is literally nothing except the tongue 
and lips to keep the teeth accurately in their places ; and inasmuch 
as each molar tooth normally occludes with two other teeth, and is 
itself held from rotation by these two other teeth, we know of no 
force save the tongue and lips that helps to maintain the arches. 

The accuracy of this assertion may be tested by making exact 
models of regular sets of thirty-two teeth and hinging them, so that 
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46 DI8CUSSI0N. 

they open horizontally from front backward, showing the contact 
of the occlusal ends of all the teeth from the lingual side. 

A eurious instance of the tendeney of teeth to return in position 
to the typal form is shown in the ease of Dr. Baker^s son, drawings 
of whose teeth were exhibited before this body at the January 
meeting. 

Having asserted that the young man'8 teeth, when freed from 
the restraint of retaining plates, would undergo very eonsiderable 
ehanges, I asked Dr. Baker to send me models of the teeth as they 
now are. He kindly eomplied and I now have models taken in 
1892, 1898, and 1903. 

The oval form of the tongue is asserting itself in the rearrange- 
ment of the arches, which are being elongated from before back- 
ward and conseąuently flattened at the sides. The intermeshing of 
the eusps is becoming very much morę accurate than it was when 
under the restraint of the retaining plates. 

DISCUSSION. 

Dr. S. E. Davenport, in behalf of the Executive Committee, 
madę his acknowledgments to Dr. Bogue for giving the Institute 
the paper to which all had just listened. 

It seemed to Dr. Davenport that a knowledge of the principles 
that cause irregularity were at least being understood, even if 
orthodontists were not always agreed as to the proper way of cor- 
recting those irregularities. The Institute had had a rather re- 
markable series of presentations of the subject during the season, 
Drs. Angle and Baker, and now Dr. Bogue, haying all given very 
scientific dissertations on the subject. Probably no busy practi- 
tioner in the world had given morę attention to the subject than 
Dr. Bogue, or was so well prepared to prove his position by the 
presentation of casts extending over a long period of years. When 
Dr. Bogue presented a paper, all might depend upon it as being, not 
the result of impulse, but of years of practical study and observation. 

Dr. Davenport thought all owed a great debt to Dr. Angle for 
calling attention in such emphatic language to the value of the 
sixth-year molar; and while this did not in any way detract from 
what Dr. Bogue had for years been teaching regarding the same 
matter. Dr. Angle^s presentation of the scientific points of the 
subject was so complete that it had been a revelation to all. Dr. 
Davenport believed that Dr. Bogue himself had not thoroughly 
recognized the importance of all the points brought out in his ow^ 
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Fig. 18. 







1. Ring for molar, to be fastened to the toóth by the scre w 2. 2. Screw with tubular head 
and with an interior screw thread inside that portion that has a screw thread extemally. 
3. Ring as it would appear attached to a (right side) molar, with the tubular screw on the 
buccal side. 4. Nut to attach with soft solder in case one needs to push on the bar. 5. 
Apparatus as attached, one side. 6. Bar, ready to insert in the two rings. 

This fixture is not a uniyersal fixture, but is applicable in certain cases where it is not 
desirable to haye a screw and nut on the lingual side of the anchor teeth. 
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paper until recently, for his memory went back to a time a few 
years before, when he had heard Dr. Bogue state that upon the 
position of the lower cuspid teeth depended largely the ideał posi- 
tion of the teeth in the front of the arch. 

Dr. Davenport called attention to that passage of Scripture, 
Matthew xxi., a part of the f orty-second verse, which says, " The 
stone which the builders rejected, the same is become the head of 
the corner." At last dentists are beginning to realize that upon 
the retention of the sixth-year molar, over which there had been so 
many years of controversy, depended, morę than upon any other 
tooth, the correct position of all the other teeth in the mouth. 

Dr. Eolof B. Stanley agreed with Dr. Bogue that the first 
permanent molars are the keys to the situation. Malposition of the 
anterior teeth is a symptom, not a cause of the trouble. Dr. Stan- 
ley also asked whether the case where there was distal occlusion of 
the lower teeth on one side only was a mouth breather ? 

Dr. Bogue replied that he was. 

Dr. L. C. Taylor, of Hartford, said that he had been yery much 
pleased with the presentation of the illustrations. Dr. Taylor 
thought a great aid in cases of regulating was to give the mouth 
work to do. He had even advised his patients to chew gum ; any- 
thing to give the teeth work and bring them into their proper articu- 
lation. A proper development of the masseter muscles was vex 
beneficial. Work was what they needed in a great majority of 
cases. 

The President pointed out that this was the first time that the 
necessity of bringing the upper and lower first molars into proper 
occlusion had been presented at any dental meeting, and that with- 
out waiting for the development of the other permanent teeth. He 
did not remember of ever hearing it before, and thought it a very 
important point. 

Dr. C. O. Kimball had been struck very forcibly with the 
point madę of regulating the teeth of young children, coming to us 
as they do, at the ages of five, six, seven, or eight. He had always 
been taught that we must wait until the teeth were all in before 
anything could be done in the way of correcting irregularities. Of 
course, there were certain things we could do while the teeth were 
developing, but in the main we must wait until such time as the 
teeth were fairly well erupted. We had all done this, and, with 
fairly good results and working along natural lines, had all madę 
useful corrections. Dr. Brophy, of Chicago, working along a dif- 
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ferent linę, had the credit of showing that during the developing 
period of the jaw was the time for making changes. Dr. Brophy 
had shown that in cases of separated palate this deyelopmental 
period was the proper time for bringing the parts together, although 
it had been claimed by other surgeons that this could not be done 
until the process of development had been completed. It seemed to 
Dr. Kimball that Dr. Bogue was only carrying out this same idea in 
his paper to-night; that the key to the whole situation was the 
important point of taking these first molars, as soon as they are 
erupted, and placing them in their proper positions. Any little 
irregularities that came later, these two important teeth having 
been placed in proper position, could be comparatively easily cor- 
rected. He would like to ask Dr. Bogue the means he uses in 
placing these teeth in proper occlusion. 

Dr. Bogue, in closing the discussion, stated that it was gratify- 
ing that so many men were sufficiently interested in the subject to 
stay and discuss it. He thanked Dr. Howe very cordially for 
seeing and acknowledging what he had hoped all would see, — ^that 
much of these detrimental irregularities can be prevented or cor- 
rected at a very early age. That was the essential feature and the 
one he intended to be brought out. Dr. Davenport was right, — we 
do grow as we work. These ideas had only gradually come to him, 
and the principles involved had crystalized into facts in the cases 
described by him in his paper read before the American Medical 
Association at Saratoga in May a year ago. He hoped, by and by, if 
he lived long enough, to be able to answer Dr. KimbalFs ąuestions 
better than he could do now. He did not know how to treat all 
children. He was very much indebted to Drs. Angle and Baker for 
their improvements in the original appliances. Some very simple 
apparatus, such as Dr. Angle uses, was as good as anything else, 
and far better than any complicated apparatus. Dr. Bogue pre- 
sented, by illustration, a little apparatus, on similar lines, that was 
adapted for moving the first molars backward or f orward, as well 
as for attaching all other necessary regulating deyices, especially 
where Dr. Baker's reciprocally acting bands were applicable. This 
apparatus had no nuts or screws on the lingual sides of the rings, 
the attaching screws of the rings being hoUow and serving all the 
*purposes of the tubes, or so-called ^^pipes" used by Drs. Angle 
and Baker; and, having screw threads in their interior, they can 
also be utilized in other directions if needed. 

Adjourned. 
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A MEETiNG of the Institute was held at ^^ The Chelsea/' No. 222 
West Twenty-third Street, New York, on Tuesday eveniiig, April 7, 
1903, the President, Dr. J. Morgan Howe, in the chair. 

The minutes of the last meeting were read and approved. 

Dr. Broekway, the chairman of the committee, presented a 
memoriał of Dr. C. A. Woodward. The memoriał was unanimously 
adopted. 

Dr. 6eo. B. Terrell read a paper descriptive of a new method of 
regulating devised by himself . 

JUMPING THE BITE. 

BY GEORGE B. TERRELL, D.D.S., NEW YORK. 

There has been much discussion relative to jumping the bite, 
as to whether the shape of the lower jaw is changed, or the condyles 
move forward or backward and make for themselves a new point 
from which to swing. 

I present to you the problem again in the case of a girl f ourteen 
years of age, where the lower jaw protruded so that the teeth bit 
entirely outside of the upper teeth, as you can see by an inspection 
of the easts (Fig. 1) ; and where by the use of appliances the arch 
of the upper jaw was expanded laterally, and then, apparently, the 
whole lower jaw was f oreed backward until the teeth bit within the 
upper arch (Fig. 2). 

Unfortunately, no photograph of the patient was taken at the 
beginning, but this photograph, which was taken a few days ago, 
will show you the completed case, and by comparing the models you 
can picture to yourselves the profile as it was. 

You will also observę by the cast that a bicuspid on each side 
of the upper jaw is missing. 

The first step was to expand the upper arch and push out indi- 
vidual teeth on the sides. This was accomplished with a rubber 
plate (Fig. 3) split through the middle to within about one-quarter 
of an inch of the back edge, where it was strengthened with a piece 
of wire embedded in the rubber. Towards the front, embedded in 
the rubber and spanning the split, was a screw (A) for spreading 
the plate. Where teeth were to be pushed out the plate was madę 
thicker, a hole bored opposite the tooth, tapped, and a smali screw 
(B) of German silver turned in. The patient was given a smali 
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50 JUMPING THE BITE. 

screw-driver and wrench and directed to tum the screws out against 
the teeth, and the screw spanning the split, a little every day. On 
ąecount of the interlocking of the upper ineisors, it was left to the 
next plate to push these out. 

The next step was to niove the upper jaw forward or the lower 
jaw backward, or both, so as to get the true bite. To do this a crib 
of German silver wire was fitted around the bicuspid and second 
molar on each side of the upper jaw, and attached to the crib on 
the outside opposite the first molar, pointing baekward and a little 
downward, were two tubes, one on each side, about three-eighths of 
an inch long, which were tapped and screws (C) with good-sized 
heads fitted to them. Over the crib a plate (Fig. 4) was vul- 
canized to fit the roof of the mouth, with sufl&cient thickness of 
rubber over the ends of the m^ai'ti Jind -biciispids to open the bite 
and allow the upper fron^/MfllWpais*eV4i>^^^ of the lower 
teeth, and with a little/^od of~v^KSnite OTtyyie heads of the 
screws to prevent them from jr^j^tijąj^t^ywsid^glw the cheeks. 

For the lower jaw aLjJfcb was madę of German silver wire and 
fitted to the first bicuspi^n^firśTSSffiFbf ea^/side, and soldered 
to a heavy wire running arothi4: ^^Aife jP^^e arch ; and a nar- 
row strip of plate was soldered on top of the molar crib to prevent 
its jamming down between the teeth. Then, on the outside of the 
crib an inclined piane (D) was soldered on each side as close to 
the molars as possible, and so facing that when the jaws were closed 
the heads "jf the screws in the upper plate came in contact with 
the surface of the inclined piane. Various positions were tried, but 
these were found to be the best. 

The patient was directed to tum the screws out about a half- 
turn every day, and report in a couple of weeks. This was done, 
when it was found that the teeth or the jaws had started to move. 

As the patient lived at a considerable distance, it was impossible 
for her to come to the office as often as she should have done, and it 
madę corrections in the construction of the appliances necessarily 
slow. 

It was discovered after awhile that the constant rubbing of the 
screw-heads against the piane turned them in again. This was 
obviated by melting into the tubes a little resin, which, when cold, 
held the screws fast. Every time the screws were turned a heated 
iron was held against the heads to soften the resin. 

Then, again, it was found that the edge of the vulcanite hood 
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over the screw-heads was too hard, and pinched the cheeks against 
the apparatus in the lower jaw, so yelum rubber was substituted for 
the hard rubber. 

The applianee was worn continually except when eating, and 
eould be taken out and cleansed, and no injury has been done to 
the teeth. The teeth and applianee have been nnder perfect control 
at all times. 

The patient is at present wearing smali retaining plates to hołd 
the teeth out, the overbite of the upper front teeth keeping the jaws 
in place. There is not yet a perfect occlusion, but, rather than 
grind off points on the molars that come in contact, it is thought 
best to let the teeth grind to their own occlusion. 

DISCUSSION. 

Dr. C. O. Kimball spoke of a similarity that existed between this 
applianee of Dr. TerrelPs and the method used by Dr. Baker, of 
Boston, in that they both madę use of the interaction of one jaw 
uppn the other, with this difference, that what Dr. Baker^s applianee 
accomplished by a pulling force. Dr. TerrelPs accomplished by 
pushing. In Dr. Baker^s applianee the tendency was constantly to 
puli the crib off the teeth, and for that reason it was to be cemented 
on, while pressure of the interaction of the jaws upon the appli- 
anee as deyised by Dr. Terrell only tended to hołd them morę firmly 
in place. The advantage of the latter method was obvious, as it per- 
mitted the removal of the appliances during mastication and for the 
purpose of cleansing. Dr. Kimball presented an applianee of this 
kind just madę for him by Dr. Terrell for a reverse condition, — 
the protrusion of the upper jaw. It had been found in this case, 
after the upper jaw had been expanded, that the child could bring 
her lower jaw forward into correct position, and that when it 
dropped back it weakened the whole linę of her face by the receding 
chin. The attention of the child^s mother, who was anxious to 
have some teeth extracted, was called to this change in the whole 
physiognomy when the child bit forward in the proper position, and 
she was instantly convinced. Judging.from the experience of 
another case. Dr. Kimball was of the opinion that holding the jaws 
in proper position for three or four weeks^ time would so thoroughly 
fix the habit that it would not be comfortable for them to close in 
any other position. 

Dr. S. A. Hopkins, of Boston, read a paper entitled " Medical 
Aspects of Dental Lesions.^^ 
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MEDICAL ASPECTS OF D] 

BY SAMUEL A. HOPKINS, M.D., I 

When we consider what an invitii] 
gation the mouth and the teeth furnish^ 
why medical men have so long failed i 
the teeth in giving rise to and in ag 
organs. Not only have dental lesions 
treat, but the physician has too often f 
portanee in diagnosis. Whether it t 
glandiilar diseases, or diseases in morę : 
case reported as having its origin in di 
eonfession of failure on the part of the 
and suceessful diagnosis. 

In the text-books we find brief allus 
disturbers of neighboring organs, but e 
tion is madę the seape-goat to bear tłi 
ailment, very little is said whieh wou 
physician in making a diagnosis of dis( 
the teeth and surrounding tissue. I c 
would yield such an abundant harve 
medical investigation could be thrust ii 

There are no diseases of the ear, no 
eases of any other part of our anatom 
ąuickly as those which have their origi 
and teeth. 

Almost as soon as the diseased 1 
behold ! a magie wand is waved over i 
gives way to amazement, amazement 1 
to worship, and the intelligent physic 
diagnose and quick to act is the idol a 
patient bends his knee. 

It may, then, be well to refresh ou 
some of the diseases which have their oi 
and, by way of reciprocity, to refer to s 
generał diseases affect the teeth and 
safely pass over the diseases which eon 
first teeth, because undue prominence 
perfectly normal physiological conditioi 
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of childhood. We are apt to forget that during this period not only 
isthe mouth undergoing a change, but the foUieular apparatus 
of the stomach and intestinal canal is undergoing rajńd develop- 
inent, and a remarkable change is taking place in antieipation of 
the mixed diet which is to come with the development of the 
first teeth. 

Not only the alimentary canal, but every organ in the body is 
undergoing rapid development, and the nervons system, particu- 
larly the cerebrospinal system, is in a condition of exceedingly high 
functional activity, wherein it responds ąuickly and in an exag- 
gerated degree to an irritation that would go unnoticed at a less 
excitable period. It is no wonder that excess or irregularities in 
diet, be they ever so slight, should be able to throw the delicate 
mechanism of development out of gear. It is no wonder that any 
exposure to cold or contagion should find the system of the teething 
child an easy mark for the destructive arrows of disease. It is no 
wonder if at this period the least departure from hygienic prin- 
ciples should be punished with ąuickly foUowing illness, nor is it 
any wonder that some irritation should be manifested as a result 
of the efforts of the teeth to force their way through the gums. It 
is well to remember, however, that the diseases which we are apt to 
attribute to first dentition would seldom arise were it not for the 
fact that the condition of the infant organism is so susceptible 
at this period that the slightest influence has exaggerated power to 
disturb the entire system. 

It is not ąuite the same with second dentition, for here, with the 
exception of those mysterious changes which take place at puberty, 
changes which are psychological as well as physiological, and which 
we can neither fully understand nor explain, — ^with this exception 
we have the body unaffected by unusual changes in the progress 
of its development. With the eruption of the sixth-year molars 
we f reąuently have a period of generał depression and nervous irri- 
tation. If we recognize this condition, it will serve to make us 
morepatient and forbearing if the little yictim gives way to his 
feelings and is not ąuite as amenable to discipline as we could 
wish. Usually this passes away as soon as the teeth come through, 
and treatment is seldom reąuired. It does, however, happen at 
this period that because the gum is swoUen and painful to chew 
upon the child will bolt his food, washing it down with water 
ar milk, or will refuse aitogether to eat solid food, thus giving rise 
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to serious digestiye disturbanoes. In a like manner, when the 
bicuspids come through^ pushing before them the molars of the 
deciduous set, digestiye disturbanoes again may anse from the in- 
ability or unwillingness of the little patient to ehew his food. It 
will be a great gain to the ehild if the physician is quick to discover 
the source of these slight troubles and take the necessary steps to 
relieve them. Acting in the same way, a carious and painful tem- 
porary tooth will break up the habit of mastieation and bring on 
diseases of the stomach and intestines that are eapable of wreeking 
the happiness of a lif etime. 

It is imperative, then, that we shonld be on the lookont for 
disorders of second dentition, and, moreover, it is exceedingly im- 
portant that the temporary teeth should be kept free from disease 
in order that mastieation may be properly performed. The physi- 
cian will find, also, that many cases of stomatitis of an iileerative 
type may be aecounted for by the eruption of sixth-year molars and 
bicTispid teeth. These cases all yield to simple treatment if the 
source of the irritation has once been discovered. 

Ordinarily the eruption of the twelfth-year molars is unnoticed, 
yet it would be well to remember that they are eapable of setting 
up a severe train of nenrous and constitutional symptoms. This 
is particularly true in cases where the jaw is short and the teeth 
are crowded. If hysteria, fretfulness, loss of appetite, irritation 
of the eyes and ears, with anaemia, oceur about the tenth to the 
twelfth year, it will pay to have a careful examination madę to 
discoyer if a lower second molar painfully pushing its way towards 
the surface may not give rise to these symptoms. Freąuently the 
X-ray will have to be employed to give the exact position of the 
tooth in the jaw and its relation to the other teeth, as upon this 
knowledge will depend the treatment. So much for the disorders 
which the eruption of the teeth give rise to. 

Before taking up the somewhat formidable list of evils which 
the teeth are eapable of producing, it may be well to mention the 
fact that not only do diseases of the teeth produce constitutional 
disturbances, but constitutional disturbances may reveal themselves 
in severely painful attacks of odontalgia. We have all, I f ancy, a 
certain chamber of horrors in our memory, the door of which we 
keep closed even to our intimate friends. Occasionally we are 
obliged to go in ourselves and view the unlovely skeletons of our 
earlier mistakes. It is not a pleasant duty, and we close the door 
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as ąuickly as possible and pray that the repulsiye adornments may 
not be increased. Most of us who have practised dentistry remem- 
ber having been baflSed almost to the point of desperation by seyere 
pain, often recurrent and sometimes long continued, in a tooth 
or teeth that were apparently sonnd. Often mistaking such a con- 
dition for the pain arising from exostosis or from the deposit of 
pulp-stones, we have destroyed the pulp, only to have the pain 
eontinne or pass into an adjoining tooth. Too late we have dis- 
covered that malaria or rheumatism, or some other generał disease, 
had started up a train of symptoms that culminated in this painful 
condition of the teeth. 

It will never be easy to make the diagnosis, but it will often 
serye us in time of need to remember that such reflexes may occur 
not only from malaria and rheumatism, but from diseases of the 
eye and stomach as well. During the menstrual period the teeth 
are freąuently sensitive and uneomfortable. Toothache during the 
nausea of sea-sickness is of common occurrence, and is relieved 
by the vomiting which f oUows. Hysteria finds the teeth a f avorite 
part of the body in which to end its erratic course, and a disorder 
of the brain may readily involve a perfectly sound set of teeth. As 
the human organism is a very perfect unit, it is difficult to im- 
agine any serious affection of one part that may not give rise to 
reflex symptoms in another, and while in the present state of our 
knowledge it is impossible to classify these symptoms with accuracy, 
yet a proper realization of the broad principle of unity in all 
bodily ailments may help us to avoid serious mistakes in diagnosis. 

We now come to a consideration of diseases of neighboring 
organs induced by carious teeth, or by abscesses or other abnormal 
conditions of the teeth and surrounding tissue. 

One of the most offensive conditions which diseases of the teeth 
give rise to is that which is accompanied by chronić discharge 
from the nose. Such a discharge may be due to syphilis, lupus, 
necroses of the bones or cartilages, or inflammation of the frontal 
and maxillary sinuses, but is very commonly found to have its 
origin in a diseased tooth. A glance at the relation of the upper 
incisor teeth to the nasal fossa and the relation of the posterior 
teeth to the antrum of Highmore will immediately discover the 
means by which an alveolar abscess, or even less violent inflamma- 
tion of the pericemental membranę, may be communicated to the 
frontal and maxillary sinuses and other neighboring organs and 
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produce a train of symptoms diflBcult to distinguish from chronić 
nasal catarrh. 

So freąuently is a diseased tooth the seat of the trouble that- 
it should be a matter of routine to have an examinatioii of the teeth 
madę in every such case. I do not mean a cursor}' glance by the 
physician, but the most searching tests of all the npper teeth shonld 
be madę by a competent dentist. After excluding syphilis and 
lupus, the chances of the teeth being involved are very great. In 
the case of the front teeth the discharge is nsnally not very offen- 
sive. When the antrum is involved by diseased conditions of the 
posterior teeth the thickening of the mucous membranę blocks up 
the opening so that the discharge is retained until it becomes in 
some instances as oflEensive as that which accompanies syphilis. 
There is a long train of generał symptoms, chill, fever, prostra- 
tion, etc., which I need not go into, but I wish to emphasize the 
following suggestion, and beg of you to accept it as a rule of 
practice. 

6iven chronić nasal catarrh, always have the teeth carefully 
examined, Another suggestion in this connection, — ^having re- 
moved the cause, do not do too much in the way of treatment. 
There is a dangerous tendency to keep up the irritation by the too 
freąuent use of the probe and syringe. Secure the drainage and, 
after one or two washings with non-irritating antiseptics, give 
naturę a chance. It is true that she may be morę interested in 
raising a group of pyogenic bacteria than in the cure of the 
patient, but there is a good prospect of her eflEecting a cure if not 
interfered with too much. 

Besides the nasal inflammation which arises from a diseased 
anterior upper tooth, inflammation extending from one of the lower 
teeth, particularly one of the lower wisdom-teeth, has also been 
known to give rise to inflammation of the nasal mucous membranę 
and a consequent discharge from the nose. We may also have an 
inflammation from a tooth, which inflammation will pass over the 
roof of the mouth and palatal arch, and, extending to the phaxynx, 
cause catarrhal pharyngitis, or it may pass to the middle fossse of 
the nose, causing hyperaemia of the turbinated bodies and acute 
rhinitis. 

Consideration of the subject of nasal catarrh brings us to the 
subject of otitis media. I do not know but the aural specialist 
will consider my statement too sweeping, but I am led to believe 
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f rom my own observation and f rom a study of the literaturę of the 
subject that disease of the middle ear is .almost always preceded by 
a catarrhal disease of the nasal mucous membranę, and this, we have 
just seen, is freąnently provoked by a diseased tooth. Therefore, 
otitis media may be, and freąnently is, eaused by a diseased tooth. 
Disease of the ear may be reflez in its naturę or may be the direct 
extension of inflammation from a tooth. In some cases this in- 
flammation may result in the closing of the Eustachian tubę. The 
closing of the tubę produces a partial vacuum in the canal and 
tympanic cavity. The pressure of the outside air against the 
membrana tympani drives it inward and stretehes it to its utmost 
capacity. This tension not only causes severe pain, but there is 
naturally pressure on the blood-vessels. Venous engorgement 
occurs, and is followed by congestion, inflammation, suppuration, 
and rupture of the drum-head. 

While many cases of direct continuation of the inflammation 
from the tooth to the ear may be cited, the number eaused by reflex 
aetion through the vasomotor centres is far greater than we have 
ever imagined. We know that the normal caliber and tonę of the 
arteries is maintained by the aetion of the vasomotor centrę. The 
sympathetic ganglia have the power of receiving impressions from 
one direction and reflexly referring them to an entirely different 
organ. The sympathetic ganglia are closely connected with the 
generał vasomotor centrę, and physiologists have shown that the 
vascularity of a part may be augmented or inhibited, first, by irri- 
tation or stimulation applied to the part itself ; secondly, by stimu- 
lation of some other part ecting through the generał vasomotor 
centrę; or, thirdly, by stimulation acting directly on the vasomotor 
centrę. If you keep in mind the fact that the middle coat of the 
arteries is largely madę up of circular muscular fibres, and remem- 
ber that nerve-fibres belonging to the sympathetic system are dis- 
tributed to these blood-vessels, you will comprehend how the blood- 
supply may be altered, not only by the reflex aetion of an irritation 
at some remote part, but even by a wave of emotion or a passing 
thought as exemplified in the aetion of blushing. The familiąr 
physiological experiment of dividing the cervical sympathetic in a 
rabbit relaxes the blood-vessels of the ear where the changes can be 
beautifuUy observed. The arteries become engorged with blood and 
minutę arteries that had escaped attention become easily distin- 
guished. If the cut nerve be stimulated, the blood disappears and 
the ear becomes even paler than normal. 
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must be looked upon as but temporary — ^perhaps only momentary — 
lodgers in the orał cavity, while others can be observed with rela- 
tive freąuency. Still others are so generally and constantly to be 
found in the mouth that while it would hardiy be safe to say that 
they were actually indigenous, it can be asserted withoiit hesitation 
that there they find conditions suitable to their growth and rapid 
development. Leaving out of consideration the non-pathogenic 
varieties and several still unclassified organisms that are slightly 
pathogenic for smali animals, there remain several varieties having 
undoubted power to produce disease that occur with sufficient fre- 
ąuency in the human mouth to arrest our attention and suggest a 
possible danger. 

The staphylococcus pyogenes aureus is perhaps the most com- 
mon of the pyogenic forms. Black found this organism in seventy 
per cent. of the mouths he examined. The observations of thp 
writer would lead him to look upon this estimate as much too high. 
but the organism is found with sufficient freąuency to entitle it to 
be classified with those bacteria commonly found in the human 
mouth. The micrococcus tetragenus is found in the sputum of 
tuberculous patients in nearly every case (Koch, Mittheilungen an 
das kaiserliche Oesundheiłsamt, Bd. xi. S. 42), but whether it plays 
a part of any importance in connection with that disease has not as 
yet been satisfactorily determined. It is found also in perfectly 
healthy mouths with varying freąuency, and it has been stated that 
saliya containing this bacillus is fatal to mice and guinea-pigs. In 
those cases studied by the writer this did not always prove to be the 
case, but Biondi and others have noticed this fatal action. This 
action is not to be confounded with the fatal action of the micro- 
coccus of sputum septicaBmia or micrococcus lanceolatus, as it is 
yariously called. Whilę the latter organism is, according to Frankel 
and Weichselbaum, almost always present in the mouths of those 
suffering from croupous pneumonia, it is by no means uncommon 
in the mouths of healthy persons. This organism, the micrococcu: 
lanceolatus, was discovered by Sternberg in 1880, who found it ir. 
the orał cavity of about twenty per cent. of the healthy mouths 
examined. The fact that it has been found in the pleura, in the 
middle ear, in the f rontal sinus, and in the antrum suggests many 
possibilities of evil. In the experiments about to be described it 
was exceedingly baffling in its yariation in pathogenic power. 

Taking these three pathogenic mouth forms, because of their 
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wide distribution and the ease with which they could be foiind, 
experimeiits were begun to explain if possible the facts noted by 
many obseryers, that these and other pathogenic baeteria varied 
greatly in their yirulenee in diflferent mouths and also in the same 
mouth at diflferent periods. It was believed that by studying the 
pathogenic properties of the mouth f orms under varying conditions 
light might be thrown upon the ąuestions of variations in the 
severity of disease which are so often observed. It was hoped also 
to discover some explanation to account for the diflference in the 
yirulenee of baeteria from diflferent mouths and from the same 
mouths at diflferent times. 

This, it was hoped, might lead to the discovery of some inhibi- 
tive force which retarded bacterial activity and which would lead to 
the prevention of disease. Experiments were naturally first directed 
towards the saliva, with the hope of finding that some inhibitive 
action existed in the secretions that would account for the variation 
in the action of the baeteria of the mouth. This, however, did not 
prove to be the case. Unsterilized saliva from a healthy mouth did 
seem to restrict the action of the aureus and the micrococcus lanceo- 
latus by causing increased phagocytosis in the animals experimented 
upon. Sterilized saliva, however, had no such action, although 
great care was taken to sterilize it by long exposure to a tempera- 
turę not high enough to aflfect the ptyalin. This temperaturę was 
found to be slightly below 65° C. Saliva sterilized in this way or 
by means of a Chamberlain filter (both methods being cxceedingly 
laborious and reąuiring great care and patience) was not found to 
have any eflfect upon the pathogenic action of the baeteria ref erred 
to, either when injected in connection with the baeteria or when 
injected separately, either previous to or after the inoculation of 
the animal ; nor was the growth of these f orms perceptibly altered 
or their yirulenee changed by the addition of sterilized saliva to the 
culture medium in which they were growing. It was evident that 
while the saliva might in ah unsterilized condition contain many 
Innocent forms of baeteria which would awaken the phagocytes to 
action or give rise to enzymes which might change the action of 
pathogenic forms, it was probable that the saliva freed from 
baeteria had no such property. It is only fair to state that this 
result does not accord with the experiments of Sanarelli. {Central- 
blatt fur Bakteriologie, Bd. x., 1891, p. 817.) 

After much time and labor had been expended in this somewhat 
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fruitless investigation of the possible inhibitory action of saliva, 
attention was directed to the culture materiał which, in the form of 
food particles, desąuamated epithelium, etc, exists almost con- 
stantly in the mouth and which by alteration in its character or by 
any inerease or diminution in its amount might serve to inhibit 
or to inerease the growth of the three pathogenic forms used in 
these experiments. 

It had been observed by other investigators that not only the 
rapidity of growth but the pathogenic properties of all bacteria 
depend greatly upon the amount and kind of the culture medium 
used. That this was true of these mouth forms under consideration 
was easily determined so far as it applied to growths on artifieial 
media, and the author was encouraged to believe that the same 
would prove true when they were studied in their natural condition 
in the human mouth; that is to say, that a form would be moro 
numerous and the virulence would be greater under conditions 
which favored its growth in the mouth, and that it would become 
less active and less numerous when deprived of nutrition. 

In order to find cases containing the three organisms experi- 
mented with, a great many patients both in private practice and in 
the dispensary had to be examined, and many hundred cultures and 
cover-glass preparations had to be madę, and the author is greatly 
indebted to Dr. John Coolidge, then assistant in Bacteriology in 
the Harvard Medical School, for examining and classifying many 
of the cultures of mouth bacteria which were used in this work. 
Work was begun with the staphylococcus pyogenes aureus, and 
although it anticipates the results somewhat, it may be stated that 
when once f ound in the mouth this form was morę persistent than 
either of the other two examined. In Case No. 1, staphylococcus 
pyogenes aureus was found in the mouth in great abundance. 
Several cavities containing pus were discovered in the gum margin 
around the neckś of the teeth, and these pockets contained many 
aureus forms. Masses were also found adhering to the teeth. Cul- 
tures madę at this time showed this pus-producing form to be 
extremely yirulent. 

It is well known that the subcutaneous inoculation of this 
bacterium in lower animals does not always produce a suppurative 
process, and large quantities of a bouillon culture may be intro- 
duced into the abdominal cavity without producing inflammation, 
unless something which acts as a direct irritant be introduced at 
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the same time. When, however, the organism is injected directly 
into the circulation the results leave no doubt as to its action. For 
this reason rabbits were used in the present experimeiit. In one 
animal 0.2 eubic centimetre of a bouillon culture was introduced 
into the venous circulation of the rabbifs ear, and in another 
rabbit inoculated at the same time the same amount of a watery 
suspension of the organism was nsed. In the first animal death 
foUowed in a little less than three days, and the second animal died 
about twelve hours later. 

The appearance displayed at the autopsy of these animals was in 
every way typical. The pericardial sac was distended by a gelati- 
nous substance, and yellow minutę abscesses were seen in the myo- 
cardium. The diaphragm and kidneys were studded with these 
yellow spots. The muscles also showed great numbers of these 
spots. The liver and brain apparently were not affected. Cultures 
and cover slip preparations from these minutę abscesses left no 
doubt as to the cause of death. Staphylococcus pyogenes aureus 
was found in pure cultures. Treatment was now directed to the 
patient in whose mouth this organism had been found, and for 
three weeks the most rigid cleanliness was enforced. The pus 
pockets were syringed out daily with pyrozone, and twice applica- 
tions of nitrate of silver were madę. Under this treatment a 
marked improvement was madę, although an absolute cure was by 
no means accomplished. The patient was enjoined to cleanse the 
teeth after every meal and to remove the food particles as ąuickly 
and as thoroughly as possible. This precaution was insisted upon 
because it seemed reasonable to believe that food particles remain- 
ing in the mouth would furnish an excellent medium for the de- 
yelopment of bacteria. 

At the end of three weeks cultures were taken from as nearly 
as possible the same spot in the mouth as that from which the 
previous culture had been taken. This was upon the buccal surf ace 
of the upper left second molar about an eighth of an inch from the 
opening of one of the pus-pockets referred to. It is interesting to 
notę that at this time almost all forms of bacteria in this mouth as 
shown by numerous cover slips were far less numerous than when 
examinations were madę three weeks before. The diminution was 
particularly marked in the thread-like forms and in the spirilla, but 
just what significance may be attached to this observation the writer 
u at present unable to say. The cultures of the aureus madę at this 
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time were treated exactly as those taken three weeks before, and 
showed but slight variations in their development upon artificial 
media except in one partieular. The chromogenie action of the 
first cultures was much morę marked, and the charaeteristic color 
appeared slightly earlier than in the later cultures. It is, however, 
not to be inferred that chromogenie action is any indication of 
virulence. 

Two rabbits of approximately the same weight as those used in 
the earlier experiments were selected and inoculated as before, care 
being taken that in every partieular the operations should be a repe- 
tition of those performed three weeks earlier, the only difference 
being that in these latter experiments the cultures w^ere taken, as 
has been said, after the mouth had been scrupulously cleaned and 
treated for three weeks. 

The animal inoculated with a watery suspension of the organism 
died at the end of seven days, while the animal inoculated with a 
bouillon culture survived. In the case of the surviving animal the 
only symptoms noticed, except a slight dulness, was an increase in 
the amount of urine passed. The autopsy upon the dead animal 
showed, in addition to the yellow abscesses referred to in the 
previous case, a somewhat marked peritonitis. 

This experiment was repeated with bacteria taken from two 
other mouths, with but slight variation in the result. In Case No. 
2 only one animal died of the two inoculated with cultures from 
the uncared-for mouth, while both animals inoculated after the 
mouth had been cared for for a month survived and apparently 
experienced no great discomfort. 

In Case No. 3 both animals died on the fourth day when inocu- 
lated with cultures from the unclean mouth, and cultures taken 
after three weeks^ care killed one animal in five days, and the other 
died on the ninth. This case is of greater significance than would 
appear from a simple statement of results, because, owing to the 
illness of her child and the poverty of her surroundings, it was 
almost impossible for this patient to greatly improve the condition 
of her mouth, and there was little difference in its condition be- 
tween the first and second inoculations. 

Other experiments were madę by finding the organism (as is 
sometimes possible) in a clean, well-cared-for mouth and com- 
paring its virulence with that of the same organism taken from a 
filthy, uncared-for mouth in which pus-pockets and abscesses 
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abound. These experiineiits, which will cover a large number of 
cases, are not yet completed, but sufficient evidence has been ac- 
cumulated to make elear the f act that the staphylococeus pyogenes 
aureus is morę virulent when taken from filthy mouths than when 
taken from mouths that receive constant care. 

Experiment8 with the mieroeoccus tetragenus were much sim- 
plified by the fact that guinea-pigs and white mice are quite sus- 
ceptible and could therefore be used for inoculation. It is inter- 
esting to notę that gray mice are not susceptible to this bacterium. 
The organism, as has been said, is almost always found in tubercu- 
lous patients and is freąuently seen in healthy mouths. 

Throughout these experiments care was taken not to confound 
this organism with the mieroeoccus tetragenus subflavus which is 
sometimes found in nasal mucus and which may find its way into 
the mouth. While the mieroeoccus tetragenus grows but slowly on 
nutrient gelatin, the mieroeoccus subflavus does not grow at all on 
that medium. Other marked differences make it impossible to con- 
found the two except by gross carelessness. 

It has been said that guinea-pigs and white mice were susceptible 
to the mieroeoccus tetragenus, but in the case of white mice death 
was often delayed until the eighth or ninth day, while in the case 
of guinea-pigs a local abscess was often the only result of the inocu- 
lation. At other times death oceurred from generał infection. 
When this oceurred, whether in guinea-pigs or white mice, there 
were few characteristie signs in any of the organs examined at the 
autopsy. Mieroseopie examinations of the blood, however, revealed 
the presenee of the organism, and the inoculation of other suscep- 
tible animals with a drop of blood or a bit of tissue from the dead 
animal would reproduce the disease in the animal inoculated. 

It was discoYcred that while the organism under consideration 
was easily found in the mouths of tuberculous patients, it was by 
no means as common in well-eared-for mouths as we had been led to 
suppose. One of the chief difficulties in experimenting with this 
form was that while it was to be found in fully ten per cent. of 
healthy mouths that did not receive special care, — such mouths, 
for instanee, as are met with in dispensary practice, — ^yet in private 
praetiee, among people of cleanly habits, who caref ully brushed the 
teeth, the organism was by no means common. The writer failed 
to find it in morę than two per cent. of the latter cases. Another 
diffieulty encountered was the fact that when diseovered in the 
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mouth of one of these dispensary patients, if the patient could be 
induced to go to the dental dispensary and have the mouth thor- 
oughly cleaned and put in order, and if he could then be persuaded 
to wash and eleanse his mouth seyeral times a day for a fortnight, 
the organism would disappear except (as was to be supposed) in 
the mouth of the tubereulous patient, where its number greatly 
diminished under careful eleansing of the mouth. The aureus was 
much morę persistent and resisted careful eleansing of the mouth 
for many weeks ; indeed, in some cases it seemed nearly impossible 
to get rid of it, so tenaciously did it adhere to the teeth and gums. 

The following cases will serve to illustrate the variations in 
yirulence of the micrococcus tetragenus under diflEerent conditions. 

Case No. 1 was a tubereulous patient with teeth in good order 
and a mouth clean and well cared for. Cultures taken from this 
mouth and introduced into white mice caused death in from three 
to five days. Of two guinea-pigs inoculated with the same culture, 
one died in five days, while the other 8urvived, but showed local 
abscess. The organism was recovered in these as in the following 
cases. 

Case No. 2 was also a tubereulous patient, but, unlike the first 
case, the mouth was shockingly neglected and contained several 
badly diseased teeth, while several were missing. Cultures were 
madę as in the previous case, and two white mice and two guinea- 
pigs were used for inoculation purposes. As a result one white 
mouse died in two days and one in four days, while one guinea-pig 
died in five days and the other survived until the ninth day, when 
he died from a mixed infection. The micrococcus seemed slightly 
morę yirulent in this case than in Case No. 1, but the difference 
was hardly great enough to be significant. 

This mouth was thoroughly cleaned, the abscessed teeth ex- 
tracted, and the patient instructed to eleanse the mouth thoroughly 
several times a day. This she did faithfully for two weeks, and 
cultures were again taken and inoculations madę as before. There 
was no perceptible diminution in the virulence of the cultures, the 
animals dying in about the same time as when the culture was taken 
from an unclean mouth. Cover-glass preparations showed a great 
reduction in number of nearly all f orms of bacteria af ter the mouth 
had been carefully cleaned for a period of two weeks. It was 
regretted that this case could not be watched for a longer period, 
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but the patient was ordered to seek another climate, and the caso 
was lost sight of . 

Case No. 3 was a patient in good health, with a clean, well- 
cared-for mouth. There were f ew coccus f orms present, although a 
number of rod forms, both straight and cxirved, could be seen in 
coyer-glass preparations. The culture was obtained early in the 
morning before the mouth was cleansed. Many previous attempts 
to obtain cultures of the micrococcus tetragenus from this mouth 
had failed. FoUowing inoculation, one white mouse died in 8ix 
days and one in seven. Both guinea-pigs survived. One had an 
abscess at point of inoculation, but the organism could not be 
recovered from this animal. Inoculations were madę from the same 
culture five days after the first inoculations were madę. In this 
second series only one white mouse succumbed and that at the end 
of the seventh day. The virulence of the organism grows less the 
longer it is grown on artificial media. It increases by being passed 
through susceptible animals. 

Case No. 4 was from the mouth of a patient who was suflfering 
from several abscessed teeth, and whose mouth was in a totally un- 
cared-f or condition ; otherwise, the patient was in excellent health. 
Many coccus forms were present in the mouth. The tetragenous 
form was isolated and the usual inoculations were madę, with the 
result that one white mouse died in f our days and one in five days. 
Both guinea-pigs died on the seventh day. 

Case No. 5, the patient who figured in Case No. 4, was induced 
to carefuUy cleanse his mouth, paying especial attention to his 
tongue and teeth. His teeth were properly treated and put in fair 
order. Eighteen days after this treatment had begun, and the same 
number of days after the first culture was taken for inoculation 
(Case No. 4), the attempt was madę to find the organism. Eleven 
cultures were madę from different parts of the mouth, and the 
bacterium was found in two only. One of these was taken from the 
crypt of the tonsils and the other was taken from the gum sur- 
rounding one of the dead teeth that was still undergoins: treatment. 
Inoculation with the culture taken from the tonsils caused the death 
of one white mouse on the seventh day. The second mouse escaped 
from the cage on the fourth day and could not be recovered. One 
guinea-pig died on the fifth day from a mixed infection, while the 
other survived. Inoculation of mice and guinea-pigs from the cul- 
ture taken from the neighborhood of the diseased tooth was not f atal 
in any case. 
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Many other cases were studied, and these would perhaps be of 
interest to the student of bacteriology, but enough has been said to 
point to the f oUowing conclusions : That the micrococcus tetragenus 
is morę active when taken f rom the niouth of a tuberculous patient 
than from the mouth of a healthy person. That cleansing the 
mouth in tuberculous patients greatly lessens the number, while it 
does not always lessen the virulence of this bacterium. It is pos- 
sible that a longer period of cleanliness might give a morę favorable 
result. 

In mouths of healthy individuals this organism occurs with 
greater freąuency and in greater numbers, and is much morę viru- 
lent when the mouth is uncared for than when it is habitually well 
cared for. 

The organism will usually disappear from a mouth in a few 
weeks if the mouth is properly cleansed several times a day during 
that period. This does not apply to tuberculous cases, although, as 
has been said, a reduction in the number is usually eflfected by 
cleansing. 

The micrococcus lanceolatus is variously described under many 
names, as, Diplococcus pneumoniaB (Weichselbaum) ; Streptococcus 
lanceolatus pasteuri (Gameleia) ; Bacillus salivarius septicus (Bi- 
ondi) ; Micrococcus pneumoniae crouposse (Frankel) ; etc. It is 
found in the saliva in many diseased conditions as its variety of 
names woTild indicate, but it also occurs in the saliva of healthy in- 
dividuals, and this saliva is often fatal to smali animals. 

Sternberg called attention to this bacterium, which he discovered 
in the blood of rabbits which had been previously inoculated with 
saliva from his own mouth. At about the same time (1880), Pas- 
teur found it in the saliva of a child suffering with hydrophobia. 

A number of other writers have madę numerous experiments 
with this organism, and their results may be summed up by saying 
that it is not constant in the mouth, but appears and disappears 
as if by accident, and that saliva containing this microbe varies in 
yirulence under diflEerent conditions. 

It was necessary to make but a few experiments to demonstrate 
a fact which had beenalready pointed out by Sternberg and others, 
that micrococcus lanceolatus loses its pathogenic property to a 
marked degree when it is grown on artificial media. It is also morę 
easily destroyed by antiseptics than most bacteria, and its growth is 
retarded and its yirulence lessened by antiseptics which are not 
powerful enough to completely destroy the organism. 
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Its pathogenic properties are ąuickly revived by passing it 
through ^seeptible animals. Emmerich, in 1891, demonstrated the 
immunizing action of this bacterium, and in the writer^s experi- 
ments it was f ound that an animal once inoculated with this organ- 
ism withont fatal result was thereafter immnne to very large doses. 
How long the immunity lasts has not been ascertained. 

It was to be expected, then, that mouth cleanliness would cause 
a disappearance of this microbe in many cases, and this the writer 
found to be true. It is probably the easiest of all pathogenic mouth 
forms to get rid of . Absolute cleanliness of the mouth^ inclnding 
tongue and teeth, with the f requent nse of an antiseptic month-wash 
would, in a majority of instances, cause the entire disappearance of 
this bacterium in f rom three to f ourteen days. 

The same treatment, when it did not actually destroy the mi- 
crobe, would render the saliva which contained it non-patho genie, 
provided that the saliva itself was normal. A further physiological 
and Chemical study of saliva secreted under various conditions of 
health will probably throw light on the ąuestion of its action in 
encouraging or retarding the growth of bacteria. In the present 
experiments the writer was unable to enter into the study of that 
phase of the ąuestion, but it was observed in a generał way that 
saliva which was elear and watery offered less encouragement to the 
development of bacteria than that which was thick and viscid and 
which apparently contained large ąuantities of mucus and broken- 
down epithelial cells. 

If it be true, as can now be scarcely doubted, that this microbe is 
the excitant of croupous pneumonia, it is undoubtedly true also that 
the infection is derived from the mouth in a vast majority of cases. 
We have, then, a most important factor in preventive medicine in 
mouth cleanliness, and it can be asserted with a degree of positive- 
ness that is f uUy borne out by experiments and by clinical experi- 
ence that this disease might be almost eliminated from human ills 
were it possible to keep the mouth in a clean, healthy condition. 

This, we know, is impossible. People can not be persuaded, 
except possibly when the disease is exceedingly prevalent and the 
danger from exposure is imminent, to spend the time necessary to 
guard against the likelihood of mouth infection, but there is 
another aspect of the ąuestion which will certainly appeal to the 
physician anxious to prevent disease. 

It is well known that croupous pneumonia freąuently follows 
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other diseases. It is one of the dreaded seąuelae of measles, whoop- 
ing-cough, and typhoid fever, and appears to develop sometimes 
from a severe cold. This, we know, is not strictly true, for it is not 
possible for one disease to tum into another, sinee the characteristic 
pathogenic properties of a given bacterium do not depart greatly 
from well-defined lines. It is, however, true that a system dis- 
ordered by what we term a eold, or hayinsj its resisting power 
lowered by one disease, is peculiarly susceptible to the attacks of 
another ; and, as in the case of croupous pneumonia, if the microbe 
of the disease is lurking in the mouth it finds the system peculiarly 
susceptible to its attacks after one of the aforementioned diseases 
has lowered the vitality of the patient. 

Many physicians now recognize in a degree the importance of 
cleansing the mouth, and the educated nurse, if she be a careful 
woman, will brush regularly her patient^s teeth, because she has 
found that this simple act greatly adds to his comfort. Yet it is 
true that comparatively few physicians or nurses have learned to 
look upon cleanliness of the mouth as an important factor in pre- 
yenting complicating diseases. 

If, however, the experiments presented have not been wrongly 
interpreted, the pneumonia germ is one of the easiest to destroy, 
and mouth cleanliness will go far to reduce the disease to a 
minimum. 

If diphtheria and other pathogenic forms which find their way 
into the mouth are influenced by the conditions which have been 
shown to affect the virulence of the bacteria experimented upon, 
then thorough mouth cleanliness will be found to be our greatest 
safeguard against disease. 

DISCUSSION. 

Dr. E. H. M. Dawbarn considered the essential features of Dr. 
Hopkins^s paper to be two: First, a very thorough resume of the 
ways in which troubles about the teeth >might have a direct bearing 
upon disease in generał. This was true to a much greater extent 
than one would realize. On this phase of the subject he could 
not add anything to the essayisfs remarks. The essayist had stated 
that otitis media was almost al ways preceded by catarrhal inflamma- 
tion of the nasal mucous membranę. Dr. Dawbarn was inclined to 
think that the true cause much morę freąuently was " adenoids," 
morę properly called lymphoids, of the pharynx. Children who are 
mouth-breathers are almost always suflferers from this condition, 
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and it was the duty of the dentist to cali the. patienfs, or the 
patienfs parents', attention to it, with^the view of having the con- 
dition remedied. As high as twenty-five per cent. of all children 
in such a variable climate as that of the northeast American sea- 
board were afEected with such lymphoid growths. 

Eegarding the list of microbes f ound in the human saliva. Dr. 
Dawbarn remarked that Dr. Mcholas Senn had given about twenty- 
six of them. Dr. Dawbarn wished to say that Dr. Hopkins had 
attacked this problem in the right and scientific way, and that in 
this manner alone do we little by little accomplish anything. 

There was one point concerning which Dr. Dawbarn thought 
we should direct attention and study, — ^namely, the ąuestion why, 
in regions like the mouth and the rectum, rankly infected con- 
tinnonsly by microbes, nevertheless injuries and wounds do not 
do badly. Given a case of fracture of the lower jaw, and it will in 
almost all cases be found to be compound, because the gingival 
mucous membranę is adherent closely to the periosteum, and both 
are inelastic. Conseąuently saliva, with its myriad microbes, is all 
the while bathing the linę of fracture. Nevertheless, as a rule, there 
is good speedy union, and without blood-poisoning. Or, take the 
case of a fistula in ano, slit open from end to end and necessarily 
brought in contact with fseces. Such cases are very f reąuent, and 
yet the surgeon has little fear of septicaemia in conseąuence. Why 
is this ? Any fracture elsewhere in the body treated to a continu- 
ous bath of saliya would do badly, indeed, without a doubt (unless 
it is the patient^s own saliva), and any wound elsewhere contami- 
nated daily by pouring faeces over it would probably develop ery- 
sipelas or some other ugly microbic invasion. 

Dr. Dawbarn was of the opinion that the explanation of this 
contradiction lies in the f act that from birth until death the regions 
under discussion are yaccinated", so to speak, with ptomaines and 
toxines, the products of the life activities and death decompositions 
of the germs normal and native to that region ; and because of such 
yaccinations, the outcome of the numerous slight lesions so fre- 
ąuently occurring, the flesh thereabouts is in some way madę better 
able to combat and overcome any ill results when greater wounds 
are received in the mouth or rectum. Then too it is a fact worth 
noting that each healthy indiyiduaPs saliva is not dangerous to him- 
self, even elsewhere than the mouth, wounds, or fractures, though 
this secretion would be perilous to another indiyidual. Probably 
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the reaBon for this is the one already mentioned, — a continual 
vaccination. We have all seen wounds upon the hands of street 
urchins sucked and washed clean by their spittle, just as a dog 
cleanses himself, and with no ill result. 

Dr. E. A. Bogue was ąuite snrprised that Dr. Hopkins did not 
bring other things into his paper. Within the last f ew weeks there 
had come under his observation three, perhaps morę, cases where the 
necessity for a better understanding between medieal and dental 
men beeame very apparent. The last case had presented only a 
few days sinoe, a lady with an impacted lower molar tooth that 
somebody had undertaken to remove. In this case the mouth was 
eapable of being opened a little over a ąuarter of an ineh. Dr. 
Bogue had recommended cold applications, but the lady went away 
and used hot applieations, with the result that within forty-eight 
hours she was not expected to live. He knew of a young man 
who had died from the same cause a few months ago. 

Dr. C. O. Kimball stated that it had come to his obseryation, 
as to others^, no doubt, that disease entirely outside the mouth gave 
rise often to symptoms in the mouth. Dr. Kimball was reniinded 
of a case reported to the society some years ago, a case of herpes 
zoster, where the symptoms simulated precisely the symptoms of 
pulp-stone or of pulpitis. This was in linę with what Dr. Hopkins 
had suggested, that we should know morę thoroughly the relation 
of the teeth with the generał system. In the case he had just 
spoken of there had been consultation with some of the best surgeons 
in New York beforehand. Their judgment had been eąually at 
fault with his. There were so many cases coming up all the time, 
requiring us to know the relations of the teeth to the generał 
system, that the suggestions of such a paper as Dr. Hopkins's were 
very valuable. 

Regarding the second half of the paper, it seems as if Dr. Hop- 
kins had reached the point that many of us had been striving for 
years to reach, — viz., proving in a scientific manner, and not merely 
by actual daily practice, that cleanliness of the teeth affects the 
generał health, which has been a matter of common clinical observa- 
tion. 

The President thought we were greatly indebted to Dr. Hopkins 
for this presentation of such an interesting subject. Dr. Howe 
related an experience in his own practice confirmatory of one phase 
of Dr. Hopkins^s paper. The case was that of a young man with a 
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fine set of teeth, who presented himself with a history of pain in a 
tooth sufficient to keep him awake. He located the pain in a certain 
lower bicuspid tooth that was perfectly sound with the exception of 
a smali gold fiUing. Tests of ice and percussion failed to reveal 
anything but the normal response, and after much persuasion the 
man was induced to let it alone till the afternoon. He did not 
appear until the next morning, when he again complained of pain in 
that tooth, and was so urgent that something be done that the tooth 
was drilled into far enough to show normal sensitiveness of dentine, 
when Dr. Howe was confirmed in the opinion that the cause of pain 
must be looked for elsewhere. He advised consulting his physician. 
The next morning the patient presented himself with a story of pain 
in a totally different tooth. He was then told that it was very 
evident that no tooth at all was at fault, and that he should see 
his physician for constitutional treatment. The pain eventually 
subsided without any tooth whatever being operated upon. Dr. 
Howe cited this case as illustrating the point madę in Dr. Hopkins^s 
paper of the necessity of diseriminating between diseases of the 
teeth and diseases of some other parts indirectly affecting the teeth. 

Dr. H. L. Wheeler mentioned the case of a young woman who 
came to him with a swelling in the gum of a lower cuspid tooth. 
She had been to a dentist several times recently and although he 
had removed the calcic deposit f rom her teeth, he had told her that 
there was nothing the matter with this particular tooth. The tooth 
itself was perfectly sound and there was no history of an injury 
and no pockets around the tooth. There was the characteristic odór 
of pus infection about the patient. Upon opening the tooth a 
putrescent pulp of long standing was found and a smali ąuantity 
of very thick pus exuded. In this case the lack of a proper diagnosis 
endangered the patienf s life. 

Dr. Leo Green, in this connection, mentioned several cases he 
had seen this winter where acute intestinal constipation resulted in 
ulcerative stomatitis, all of which was completely eradicated by 
proper doses of eastor oil. 

Dr. Hopkins, in closing, thanked the Institute for its courtesy 
in discussing the paper. He had purposely omitted mentioning the 
subject of adenoids in the mouth, as he had previously brought that 
subject before the soeiety, and he thought it a repetition to mention 
it now. 

Dr. Hopkins thought that testimony given by patients concern- 
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ing the dental practitioner whom they had last consulted should 
always be held with a little suspicion. He had never known a 
patient, in all his practice, to get anything of this kind straight. By 
a too eredulous belief in these stories a great deal of injury might 
be done to a brother practitioner. A ease in point was that of a 
patient who presented himself with a story of the apparent inability 
on the part of a brother practitioner to treat a dead tooth. When 
Dr. Hopkins attempted to open the tooth there was so much resist- 
ance on the part of the patient that Dr. Hopkins finally told him 
that he could readily see why the other dentist had failed, and 
added that unless he was willing to submit to his method of treat- 
ment he mnst go elsewhere and go ąuiekly. It was quite possible 
that a man beginning practice might not have the eflfrontery to talk 
to a patient in this manner. 

Another patient had come from a well-known specialist in 
Boston suffering from severe neuralgic pains which the specialist 
thought might come from the teeth. The teeth were strong and 
good, but were covered with tartar. Dr. Hopkins told the patient 
that while the removal of the tartar would probably have little effect 
on her condition, still it was indicated and it should be thoroughly 
removed. She thereupon went immediately to his friend the spe- 
cialist and stated that Dr. Hopkins had said that it was merely a 
matter of tartar, and as soon as that was removed she would be 
all right. 

Upon motion a vote of thanks was extended to Dr. Hopkins. 

Adjourned. 
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A MEETiNG of the Institute was held at the Chelsea, No. 222 
West Twenty-third Street, New York, on Tuesday eyening, May 5, 
1903, the president, Dr. J. Morgan Howe in the chair. 

The minutes of the last meeting were read and approved. 

Dr. E. A. Bogue exhibited three specimens of eolor — ^first, as it 
presented; second, after bleaching; and the third, seven years 
later — from a case in which he had treated two central incisors in 
1896, and they had retained their color remarkably well. 

The foUowing method was nsed. The pulp-chambers and 
eanals being unfilled, the teeth were first treated with earbolic 
acid, and as soon as possible the apiees of the roots were fiUed with 
oxycliloride of zine, carried there on a broaeh wrapped with cotton. 
After the cement had set, the roots were cleared and considerably 
enlarged. The teeth were thoroughly dried with hot air, and 
oxalic acid fuli strength was put in and allowed to remain four or 
five minutes. The teeth were wiped out and dry chalk put in and 
left ovemight. The next day oxalic acid was again applied, and 
when that had accomplished its work a twenty-five per cent. solu- 
tion of pyrozone was used. The root-canals were then dried and 
vamished with copal dissolved in ether and fiUed with ox3rphosphate 
of zinc. 

Dr. J. Morgan Howe presented some models showing the resto- 
ration of teeth that had been badly worn by the stress of mastica- 
tion. Two of the models are illustrated, one representing the case 
as it presented, and the other showing the condition after the 
restoration. The case was seen in 1898, when the patient com- 
plained that he was not able to eat well. The first model illustrates 
the condition which then obtained. (Fig. 1.) The wearing down 
had been very great. The upper incisors were impinging on the 
gum, inside of the lower incisors, and a good deal of friction on 
the gums resulted from mastication. It was noticeable that the 
teeth were entirely f ree from tartar bef ore restoration, but it began 
to accumulate afterwards. There was very little decay. It was a 
pure case of abrasion unafEected by erosion. The restoration was 
effected without devitalization of any pulps, and in the case of the 
incisors and canines consisted of a base with three or four pins 
entering drill-holes in the dentine, and to the periphery of this base 
a ferrule was soldered. Then a porcelain facing was attached, 
backed and built up behind with clasp gold. The molars and 
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bicuspids ^ere built up with solid gold cusps madę of clasp-gold 
and solder, attached to the teeth by means of pins entering the 
dentine and ferrules. Phosphate cement was used for attachment. 
One or two of the molars were restored with a hard amalgam 
containing a great deal of silver. This was built around pins set 
with cement in drill holes in the teeth. These fiUings were packed 
and contoured by means of temporary ferrules or ring matrices 
around the teeth. (Fig. 2.) Within four years the patient had 
ground down all these hard gold tips to such an extent that some 
of the facings were broken off, so that repair seemed to be de- 
manded, and yet the abrasive f orce was so great that there was little 
prospect of permanency. In no case had any of the tips loosened 
f rom their attachments to the teeth, but the metal was worn away. 
This case represents the maximum of abrasive force exerted in any 
case Dr. Howe has seen. At the other extreme the minimum of 
abrasion may be represented by the case of a patient for whom he 
had fiUed a large cavity in the morsal surface of one of his lower 
molars with tin-foil morę than twenty-five years ago. This filling, 
although somewhat worn, is still in good condition. Dr. Black 
found that the force of occlusion varied in dififerent patients from 
sixty to two hundred and seventy pounds on the molar teeth, 
according to a report of experiments in 1895. Dr. Black stated 
that the condition of the peridental membranę had morę to do 
with the exertion of this force than the muscles of mastication 
themselyes. 

Dr. Howe expressed the conviction that, notwithstanding the 
unfortunate f ailure of the operation first described, similar restora- 
tions in other mouths had been so successful that it is undoubtedly 
a desirable procedurę. 

In most mouths the restoration described would have endured 
all stress for many years. 

Many patients exert so little abrasive force in the process of 
mastication that the value of tin and gutta-percha as fiUing-ma- 
terials should by no means be overlooked, even in situations where 
exposed to some abrasion. 

Dr. C. O. Kimball, in connection with this case, presented 
models of a similar case that he had treated several years ago. He 
had been handicapped in this case, as the patient insisted that no 
gold show, and objected to any artificial appliance. It was inter- 
esting in that two or three different plans were tried with different 
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teeth. Dr. Eamball presented one model of the case after three 
years' wear. After two years' wear the cusps had broken away 
from two of the teeth and had been replaced. Of the canines, 
some of them were built up with gold and some with soldered gold 
tips as described. Around one of the molars a platinum-lined 
gold band had been placed, larger than the tooth at the grinding 
surface, to give a greater articulation, and the whole filled with 
amalgam. One bicuspid had been restored by means of a gold 
crown, carrying a shoulder that pressed against the adjoining tooth, 
thus bringing these two teeth together. 

The seeretary read a paper by Dr. L. C. Bryan, of Basel, 
Switzerland, entitled " Prophylaxis : Extension for Prevention, or 
Extension of Prevention?" 



PKOPHYLAXIS: EXTENSIO>T FOR PKEYENTION, OR 
EXTENSION OF PREYENTION ? 

BY LYMAN CURTIS BRYAN, D.D.S., F.B.D.C., BASEL, SWITZERLAND. 

The undoubted increase from generation to generation of the 
rayages of decay in the human teeth leads us to pause in our method- 
ical ways of treating and fiUing teeth, even though we have madę 
the most approved methods of modem dentistry our own, and ask 
ourselyes if we are doing the best of which we are capable for our 
patients and getting the best possible results. 

It will be conceded that it is the usual thing for the dentist and 
patients to meet each other annually or semiannually and to find, 
almost to a mathematical certainty, that there are a number of 
cayities that reąuire fiUing. In a practice where patients are well 
trained — among intelligent people — ^they have been led to expect 
this and to think that it is unavoidable. The best patients do not 
wait until they experience pain — ^they come regularly for examina- 
tion, and expect the dentist will find cavities and fili them before 
the pain occurs. They know that cavities left until then are morę 
painful to fili, require longer time to treat, and cost them much 
morę to repair, with greater danger of giving trouble afterwards. 

They find it economy in time, money, and pain to go to the 
dentist often, as often as he thinks fit, and will come exactly at the 
time recommended. A patient who does so, and who brushes his 
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teeth f rom one to three times a day, has a perfectly elear conscience 
as regards his teeth, and thinks he is doing his whole duty. If the 
dentist fills the cavities present and lectures the patient on morę 
cleanliness or the use of silk between the teeth, proper brushes, and 
an antiseptie wash, and then shines up the front teeth with a brush- 
wheel and removes the calculus from the 6ixth-year molars above 
and the six incisors below, he too has a elear eonseienee as to that 
partieular patient. He finds even these first-elass patients begin to 
have reeession of the gums later in life, slight diseharges of pus 
may oeeur about the neeks of eertain teeth, the gums may become 
slightly festooned or swoUen, or the teeth may get loose in their 
soekets. 

Then he tells the patient that he has pyorrhoea aheolaris, prob- 
ably inherited from his parents, or it may be the result of over- 
work or overworry, or, lastly, of sanitary eonditions. We do not 
think for a moment that it has been our f ault, neither does the 
patient think it is his fault; we all take it as an indieation of 
inereasing years and the result of our environment or of predis- 
posing eauses. We eould have prevented it. We see eavities, some 
below or about perf ect gold or amalgam fiUings ; we fili these and 
advise stronger brushing and other prophylaetie treatment by the 
patient, whieh he probably thinks is superfluous adviee, as he 
brushes his teeth three times a day and does not think he ean pos- 
sibly devote morę time to it. 

The next time he eomes we have an approximal eavity, say, on 
the distal surfaee of a molar, to fili for this patient. We then 
enlarge the eavity to eover a spaee whieh extends to the linę reaehed 
by the brush, by eutting away with a ehisel all f raił walls and ex- 
tending our cavity as Professor Black has (and as Professors Weth- 
erbee and Coolidge) adyised, in my eoUegedays, beyond the point 
of danger. This is " extension for prevention." 

This does protect that partieular surfaee of that partieular 
tooth from further deeay, but there are at least five other surfaees 
subjeet to deeay on that molar. The patient may think we are 
eutting away from a good tooth to make a large eavity, espeeially 
if we use some f oree with our ehisel and break off pieees of enamel 
whieh appear to him to be strong. Some ignorant people imagine 
the dentist makes eavities to fili them, or makes those they have 
larger to get a larger fee; but we know we have done our duty; 
we know " Extension for Prevention" is the watehword of the day 
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and is approved by the best men in the prof ession ; so we f eel that 
we are doing the best we can for the patients. We have madę a 
large eontour filling that we know will remain a monument to our 
skill for many years, and we stretch- ourselves up in pride and pat 
ourselves ón our lamę back and say to ourselyes, " Weil done^ dear 
old fellow!^' Dr. Blank never madę as fine a filling as that, and 
we think we have done the best we could for our patient. But lo ! 
next year there is a eavity on the mesial surf ace of that tooth and 
three or four other cavities in the mouth reąuiring the same labo- 
rious, painstaking, and painsmaking care to extend and prevent 
futurę trouble in each particular case, and so it goes on from year 
to year, and the dentist^s work is never done. 

We have come to eonsider this the working of natural laws. We 
have probably thought that we should devote more time to prophy- 
laxis, more scraping and polishing, removing of slightly alfected 
spots on the teeth, flooding them afterwards with a forty per cent. 
solution of nitrate of silver and polishing away the discoloration 
again, painting discolored surfaces of teeth with iodine and pol- 
ishing them bright with pumice and wheels, soaking nitrate solution 
in around margins of fiUings where decay is liable to oceur and 
between teeth whieh lie closely together and present rough surfaces 
where the silk passes through, trimming up margins of fillings 
which irritate the gums and hołd decay-producing dóbris ; but af ter 
we have had the patient seyeral sittings to make our great oper- 
ations and do what he recognizes must be done, he is glad to get out 
of our hands, and we have not the heart to say to him, " Much of 
this work which we have lately done could have been avoided by 
doing a number of little things for prevention. It is possible for 
you and me to keep your teeth in such a state of cleanliness and 
antisepsis that much of this decay would not occur. If I could now 
spend an hour or two more for you in doing little things which we 
class under the heading of prophy]axis, your mouth would be in a 
much better condition to resist decay and next year we would not 
have 60 much to do.^' 

No ; we see he is tired of it all and glad to get away. We may 
have scraped tartar off in a hurry and wounded his gums and madę 
the necks of his teeth so sensitive that he will remember us for a 
week with regret ; we know his bill will be large anyway, and per- 
haps he would pay less willingly the five or ten doUars under the 
heading " yarious operations,^' or " cleansing the teeth," after all 
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the other items, which he finds large enough as it is, and he will 
not imderstand why he should pay us as much per hour for " f ussing 
around and killing time^' as for making a gold fiUing, which he 
knows he had to have madę to save the tooth and prevent toothache. 

But a trumpet voice sounded in Philadelphia that is rever- 
berating through America in unmistakable tones and echoing 
around the world, making for many of us an uncomf ortable spot in 
our morał anatomy where our conscience is supposed to lie, Dr. 
Smith and his apostles tell us we are not doing our duty by our 
patients. This band of reformers of dental practice tell us we 
have no right to let people go on in ignorance of prophylactic 
treatment, or of what can be done to prevent decay ; of what their 
duty is to their teeth and what our duty is to them. We are told 
we can prevent decay in many places. We should do it. We should 
see our patients oftener and make f ewer large operations ; do them 
also when necessary, but in time bring the tooth up to a higher 
piane of vitality; attend to the little things like those mentioned 
above which experience has taught us will prevent decay in certain 
places. We should spend twice the time and care in treating and 
cleansing the teeth. 

We should use nitrate after drying the teeth, so that it will 
penetrate and stimulate the tooth to resist decay. We should use 
iodine to discolor the injurious films and loosen them up about the 
teeth where decay comes; this we should polish off with pumice 
powder until the teeth are clean on every surface above and below 
the gums that we can reach with hand wood-points, engine-points, 
thin tape, and silk thread covered with powder between the teeth. 
Places already softened and decalcified should not be pointed out 
to the patient with the remark, " Next year you will have a cavity 
there/' or " Come in six months to have this place filled." We 
should remove the decalcified surface, dry it, paint it with nitrate 
of silver, and afterwards remove the discoloration with iodine 
tincture (producing probably ioduret of silver, which is yellowish 
white). 

We should cleanse with delicate scalers — ^Younger^s and other 
fine, smooth-pointed ones — ^the neck and under the gum of each 
tooth, hunting for those little commencements of pockets about the 
necks and use in them our caustics and stimulants, and not simply 
tell a patient that in five years he will have pus-discharging pockets 
and loose teeth. Our first duty should be to thoroughly cleanse 
the teeth before starting to fili or do other work. 
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As demonstrator in charge at the Boston Dental College I never 
allowed a student to commence filling teeth for a patient until he 
had thoroughly cleansed the teeth. This they considered a great 
hardship, and shirked it as much as they could; and, judging from 
most new patients I see, the generał run of dentists avoid this as 
much as my students used to. 

Many dentists who spend a half-hour doing this, at most an 
hour, will assure you that they do this most thoroughly, but a 
specialist in pyorrhcea will spend hours bef ore he has got a mouth 
with calculus on the roots clean. 

We should gradually induce our regular patients to come often 
for extension of prevention, and we shall have less extension for 
prevention. We shall have to practise both, but the time will come 
when one can point with pride to the glistening, knuckling molars 
and bicuspids, with their surf aces as naturę madę them, as we point 
now to the glistening and golden monuments of our misguided 
efforts and neglected duty to our patients. 

This is an ideał futurę, and will not be for us, who have done 
our half- or ąuarter-century of work, to see its fuli fruition. Its 
perfect results will only be seen by the younger men of the pro- 
f ession. It will have to be done by commencing with the young — 
the very young, and we cannot expect to see results 6ave after a 
few years, but I feel a solemn faith in the futurę of extension of 
prevention, or prophylaxis, in its various branches. If we use all 
the known methods ourselves, and use them often, seeing patients 
much oftener than we have done and some as often as Dr. Smith 
reconmiends for his hand, wood, and pumice treatment, "once a 
month," and others every three months when the teeth are weak 
and decay often occurs and recurs, we shall morę certainly be doing 
OUT duty by our patients, and there will come a time — ^which Dr. 
Smith tells us he has already reached — ^when decay will be the ex- 
ception and the teeth will be strengthened and protected, not simply 
repaired and patched. 

The oftener we see our patients and interest them in their 
teeth the morę personal care they will.take of them. We are told 
that in a short time teeth so treated will take on an entirely differ- 
ent naturę of enamel and dentine ; that the tooth is stimulated by 
rubbing with wood and pumice powder just as the muscles are by 
massage; that the process of building and repair which goes on 
in the tooth from the pulp will be stimulated inside, to resist decay 
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from outside. We know that nitrate of silver not only kills the 
germs on the surf ace and makes the tooth immune for a time, but 
it has the stimulating power of an irritant, and causes the pulp in 
the tooth to throw out a protecting wali of dentine of very dense 
structure which resists decay. We further know that naturę carries 
out this same proeess to a certain ertent in every cavity of decay, 
but under present eonditions decay orercomes this process of repair 
and goes on in spite of it. We know that the tooth is almost certain 
not to decay when it is kept perfectly and constantly clean or 
treated with nitrate of silyer. We know that teeth only decay on 
the surfaces which it seems impossible to keep clean and which are 
not kept clean. We know that the teeth which look clean have 
inyisible coatings of deleterious and injurious germ cultures, and 
now we know that it is our duty to remove these often and thor- 
oughly. Do we do it? We should do it. If we cannot do it as 
often as it should be done, we should use the nitrate of silver solu- 
tion everywhere every time we see the patient. No fear need be 
felt of discoloring even front teeth. Enamel which is not disinte- 
grated will not take on the dark color from it. If it does, then 
we have a danger signal there; the coming trouble is located; we 
can remove the discoloration with iodine, and any traces of iodine 
or its combination with nitrate; with ammonia; with iodine 
painted on the silver stain, and ammonia to wash or scrub oflE the 
iodine. Nitrate stains, when fresh, can be removed from the fin- 
gers also, and dark remnants are rubbed oflE with a błock of pumice- 
stone or sapolio. Eubber gloyes used by surgeons may be used to 
protect the hands. I have families of children with frail teeth, 
which I bathe, from incisors to molars, in nitrate of silver forty 
per cent. as often as I can see them, and I am having splendid 
results with them and no serious discoloration. It is only latterly 
that I have extended this treatment to the incisors. I have been 
using it in increasing ąuantities and morę freąuently for several 
years sińce Dr. Stebbins recommended it so f uUy. 

I had a family in which the mother^s teeth had just melted 
away, and she and her sisters had almost all the teeth back of the 
cuspids crowned or bridged. As the younger generation came on, I 
began the use of nitrate on the temporary and permanent molars, 
and with a little girl, who is now ten years old, I had succeeded so 
well in saying these molars and other teeth that I was congratu- 
lating myself that I had stopped decay in them. Kecently I hap- 
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pened to think it was time to begin to clean the Iower incisors, 
which were all erupted. What was my horror to find them all 
decayed, — six cayities, large ones, in the four new little incisors! 
Such a case of early decay I had neyer seen bef ore. I had noticed 
signs of decay in the upper permanent incisors, and had bathed 
them f reely in nitrate and had kept them f rom decay approximately, 
but had never seen the Iower incisors decayed at that age. One 
can think of the beneficial eflEects of nitrate, by its saving all the 
other teeth, while these little imsuspected teeth, that almost never 
decay iintil all others are filled or crowned, had become damaged 
Tinder my very eyes. 

I have often thought, sińce Dr. Kosenthal, of Brussels, sug- 
gested the abonnement system (Dr. Smith had used it in certain 
cases), that we should have a system of abonnement for children, 
for in this way we could get our little patients to come often, and 
we could demand their f reąuent visits, and their parents would not 
think we were doing unnecessary work or seeing them unnecessarily 
often. As it is, with our fee system, many of us would hesitate to 
demand the attendance of our patients who have f raił teeth as often 
as it is necessary, for fear they would think we had little to do 
and wished to make capital out of them. I believe it would be a 
good system to propose to a certain class of regular patients to take 
a generał average of their work for the last years, agree to treat 
their teeth for less or for an equal annual sum, and then have them 
come as often as we f eel we could benefit them and as often as was 
necessary to thoroughly apply our prophylactic treatment. 

The first year our time would not be so fully paid, but f rom the 
second year the results would be a decided gain for both parties, 
for we could prevent decay in less time than we could repair and 
remedy it, and the patient would be saved much pain and have 
infinitely better teeth and generał health, besides less display of 
gold and other fillings. Unąuestionably pyorrhoea would be less 
freąuent and troublesome, and we should see the advantages of 
exteiision of prevention over extension for prevention. 

Dental friends to whom I have proposed this treatment object 
that the great advantages of this preventive treatment would not 
be appreciated by patients and they would not pay for it as readily 
as for fiUing cavities which came in teeth as has been our custom; 
that it is not our duty to prevent cavities and reduce our work and 
income; but there are others who look at the subject from a higher 
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plane^ and will be more conscientious in treating patięnts who con- 
fide their teeth to us and expect us to do our best to 8ave these, 
to Bave them pain, to strengthen weak teeth, to prevent the loss of 
teeth in later life through Bigg^s disease, or pyorrhoea, to prevent 
the loss of pulpg and resulting abseesses, etc. 

We are told and believe that prophylaxis secures almost im- 
munity from decay, the great improvement in color and generał 
appearance of the teeth, the diminished sensitiyeness of the dentine, 
the tightening of many teeth which had become loose, the relief 
from undue sensitiyeness of the gums, their marked adhesion to 
the necks of the teeth, the beautiful color and striation appearing 
in them, the cleanliness and generał comf ort of the mpnth, and the 
nniyersal improvement in the character of the breath. These are 
all matters attracting notice, inspiring confidence, and awakening 
most lively interest. 

Dr. Smith, in his able articles on his special treatment by hand 
with wood-points and coarse pumice-stone powder applied once a 
month in certain cases, says, " Eecognition will yet be madę of the 
important f act that to the presence of f oreign matter on and about 
the teeth, rather than to the ąuantity of it, the beginnings of decay 
and pyorrhoea are wholly attributable. The deleterious influence 
of a breath perpetually laden with oflEensive emanations from this 
source, especially during seasons of salivary inactivity, as in sleep, 
will ere long be disclosed as an important f actor in many pulmonary 
and digestive disorders, and will be taken account of in medical 
diagnosis and treatment.^^ 

DISCUSSION. 

Dr. E. A. Bogue was a radical in his views, as many of the 
brethren knew. He strongly believed that when natural conditions 
were interfered with, then was t"he beginning of sufifering; when 
the arrangement of the teeth was changed by extraction or by filing, 
so that the tuberosities of the teeth f ailed to come into proper con- 
tact, the deposit of tartar began. Of course the deposits did 
begin from other causes, but not very much, as a rule, when the 
mouth was healthy. This was a body of gentlemen who seldom if 
ever saw a healthy mouth. The mouths they came in contact with 
were " sick.^' He had in mind a gentleman, fif ty-three years of age, 
who had never in his life used a tooth-brush, and yet whose teeth 
were clean and white and whose gums were in a perfectly healthy 
condition. It was explained by the fact that the teeth were well 
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formed and rounded; the position of the teeth in the two arches 
was almost what it ought to be and the man's life had been an 
out-of-door life. His food had been plain and simple. He always 
used from one to three glasses of water to rinse his teeth. The 
resnlt was that his teeth were practieally self-cleansing. 

The leaning f orward of the posterior teeth, caused by extraetion, 
leaves a beautiful ledge for the coUection of tartar. Dr. Bogue 
was pleased to see that Dr. Bryan had taken up the cudgełs in this 
direction and wished we all might. 

Dr. S. E. Davenport tliought the paper just read had taught 
Institute members that Dr. Bryan was a progressive man and one 
who possessed finger ability of a high order. Wielding a facile pen, 
he had taken to thinking very deeply upon professional subjects. 
Dr. Bryan was so anxious to do the best for his patients that hc 
had for some time followed the plan of taking casts of practieally 
every one whom he was called upon to serve to any considerable 
extent, the conseąuence being that when operating Dr. Bryan had 
before him not only the chart, but also the cast. The advantage of 
the cast over the mouth itself in studying the relation of the teeth 
is well understood, the cast being arranged so that the occlusion of 
the teeth can be observed from behind. It might seem a method 
entailing a great deal of trouble, but for one desiring to do the 
very best for his patients it had everything in its f avor. There 
were many ways in which the plan saved a great deal of time, 
and madę better service possible. 

There was one point Dr. Davenport would like to emphasize 
and commend, — ^the use of iodine upon and between the teeth, and 
not merely as an adjunct to take away the green stain upon chil- 
dren^s teeth. It would be noticed in using it that where there was 
any deposit whatever the iodine stained it, thus pointing out the 
dentisfs duty and aiding him chemically in the performance of it. 

Dr. H. W. Gillett was not able to get away from Dr. Bryan^s 
first paragraph. It seemed to him a wrong assumption. Dr. Gil- 
lett did not think it would be universally admitted that there was 
an increase of decay of the teeth from generation to generation. 
It seemed to him that such a statement was not a good foundation 
for a paper, and he would not concede that it was the usual 
thing for patients coming for annual or semiannual visits to have, 
" for a mathematical certainty," a large number of cavities to be 
filled. If he found such a condition in the mouths of patients 
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who only came once a year he certainly would not have a elear 
conscience. Either he would not be doing his whole duty or he 
would lack suflScient force to make his patients do theirs. Dr. 
Gillett felt that pyorrhcea developing in young patients constantly 
Tinder his care was largely his fault. One of the points that sur- 
prised him most in Dr. Bryan^s paper was the apparent difficulty 
madę over doing the necessary liłłle things about the mouth. It 
is just as essential that these little things be placed upon the ex- 
amination chart as that actual cayities be put down. They were 
just as much a part of our work. He tells his patients that 
cleansing their teeth is the most important operation he does for 
them, and feels that the day is coming when the extensiQn for pre- 
yention will be much less necessary. Within the next decade there 
was going to be much morę preventive work done along lines 
already pointed out. Extension for prevention would still be neces- 
sary, however, in many cases. We will always have with us the 
patient who goes to the dentist once in five, seven, or eight years, 
and after being put in order does not expect to come for another 
ten years, and hopes never to come again. 

Dr. Gillett was heartily in sympathy with the work Dr. Bryan 
had outlined. Anything we can do to prevent decay, we should 
do. Thoroughness in all kinds of work would help us in this 
direction. 

Dr. KimbalFs eye, too, was caught by Dr. Bryan's first phrase. 
The result of his observation differed from that of Dr. Bryan^s. 
The teeth, as he saw them, were improving rather than deteri- 
orating. He would feel rather sorry for the profession if this were 
not so. At the same time there was no ąuestion that we did not do 
as much of this preventive treatment as we should. Dr. Kimball 
was inclined to think, with Dr. Gillett, that we did not expect to 
find, in the mouths of our regular patients, a large amount of decay 
from year to year. He called to mind an article by Dr. Jack in 
which he stated that in his regular work, by his system of sending 
for patients whenever he chooses, he allowed in the average mouth 
three appointments for work each year, besides cleansing. Dr. 
Kimball f ound that this same rule applied in his practice. 

He wanted to say a little about Dr. Smith^s position and work. 
Dr. Bryan alluded to it. It was worth while to say now, for our 
elucidation, that while Dr. Smith makes the claim that this process 
of cleansing teeth with sticks and pumice, and that he is the author 
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of this method of prophylaxis, in reality the oldest of us were 
children in the profession when this was taught us and taught us 
thoroughiy. I was taught it as the very foundation of my work. 
Old Dr. Hawes would say to us that when we would get a mouth 
in good order we must go "Dunning^' it. Dr. Smith does not 
make it elear why he objeets to the engine in this work. The 
reason is this: the deposits of tartar and other deleterious matter 
which may cause the loss of the teeth, especially the loss by absorp- 
tion of the gum, lies just underneath the edge of the gum. This 
could be reached by the stick and pumice, and this method, so 
far as he knew, was the only method by which that part of the tooth 
where the.deposit lies could be reached. When we remove this 
tartar by means of the scaler we may consider the tooth pretty 
thoroughiy cleaned, but we forget the microscopical particles stiU 
remaining that form the nuclei for the redeposition of tartar. 
Hence the necessity for polishing under the gums. Dr. Kimball 
felt that Dr. Smith had failed to make his reasons for this work 
elear. 

Dr. Evans had been very much interested. He did not think 
he could do morę than to mention a little incident that came right 
home to him. As a matter of experiment he had decided to pursue 
a thorough system of cleansing in his daughter'8 mouth. She had a 
beautiful set of teeth, and he had cleansed them regularly at inter- 
vals of a month up to last year. The result was that up to then 
she had never developed any approximal cavities and had no fiUings 
at all with the exception of a few in the crowns of the molars. Last 
year, through pressure of business and professional work he haa 
neglected it. As she was going to Europę for a year or two, he 
recently caref ully examined her teeth, and much to his astonishment 
and regret he found the approximal sides affected in nearly a 
dozen places, with cavities or superficial decay. He was now urging 
upon his patients the necessity of freąuent cleansing, especially in 
cases of pyorrhoea. He even insisted upon this, to the extent of 
giving them up as patients if they would not comply. 

Dr. J. B. Locherty was very much pleased with Dr. Bryan^s 
paper, particularly the suggestion regarding the use of nitrate of 
silver and iodine. Dr. Locherty would also recommend dioxygen 
as an agent in this connection as being of great assistance in re- 
moving the green stain on children^s teeth. His method was to 
adjust the rubber dam, apply the dioxygen and rub it over the 
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teeth with a large heated burnisher, then polish with orange-wood 
sticks and pumice. 

Dr. F. Milton Smith stated that it seemed to him that the 
whole thing was a matter of thoroughness. He could not see that 
there were any very new things suggested either by the paper of 
the evening or by Dr. Smith, of Philadelphia. It seemed to him 
that if Dr. Smith had announced that we were at times a little care- 
less and that we ought to be morę thorough, he would have hit the 
nail on the head. To this charge he would plead guilty. However, 
he was improving. From reading journals of an earlier datę he was 
impressed with the f act that there had been thorough men previous 
to this time. He believed there were thorough men outside of 
Philadelphia and this side of Switzerland. He was not sure but 
there were some connected with the Institute of Stomatology. 

He suggested that a f ew years ago Dr. Bonwill, of Philadelphia, 
gave just such an exhibition in his offiee as has been given by 
Dr. Smith. As he remembered it, the universal opinion of the men 
who yisited Dr. BonwilPs ofBce at that time was that the moutha 
exhibited. were in perfect condition. Dr. Smith remembered the 
suggestion that Dr. Bonwill insisted that his patients come fre- 
ąuently to his oflBce that he might examine their mouths and point 
out where they had f ailed to thoroughly cleanse their teeth. 

Eegarding the suggestion of Dr. Kimball, of polishing with a 
stiek and pumice down under the gum, he had in mind a paper 
read fourteen years ago by Dr. Geo. S. Allan, and published in the 
International Dental Journal of December, 1889, calling at- 
tention to the importance of securing a smooth, polished surface 
of the neck of the tooth just below the gum linę, whether that 
surface was covered with tartar or not. Dr. Allan, in this paper, 
laid great emphasis upon the damage done the minutę glands next 
the neck of the tooth through this roughness, causing them to 
throw out secretions which, he thought, were exceedingly harmful 
to the teeth and surrounding tissues. 

Eegarding people not being willing to pay for "these little 
things," Dr. Smith thought that the habit dentists have of render- 
ing bills in the way they do — one gold fiUing, so much, and one 
gutta-percha filling, so much — was all wrong. People should be 
taught to pay for professional services. 

Dr. Smith mentioned a case in point, illustrating the good 
results of constant care by the dentist. It was that of a young 
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man (now twenty-eight years of age) who came to him twenty 
years ago. His parents came into his hands at the same time, both 
being affeeted with pyorrhoea, the father having lost half his teeth 
at thirty. The mother insisted that the child should go to Dr. 
Smith whenever he was sent for, and as a result his teeth to-day 
are praetically perfect and free from any disease of the gum or 
sockets. Dr. Smith thought it right and proper to send for patients. 
The best and most appreciative patients he had were those who 
responded to these notices. 

In conneetion with the use of pumice for polishing Dr. Bogue 
stated that we use this instead of chalk, because it floats on water 
and will float out while chalk will not. 

Dr. Evans stated that in pyorrhoea cases especially it was his 
custom, instead of notifying them, to make another engagement 
then and there, notice of that engagement to be sent the patient one 
week previous to the datę. Since he had adopted that plan things 
had been working very smoothly. 

Dr. Swift had tried this same method mentioned by Dr. Evans, 
and had found it to work excellently well. In conneetion with 
hydrogen peroxide, he would recommend the preparation put up by 
the American Chemical Company as being very stable, and contain- 
ing less łhan one-twentieth per cent. acidity. It comes in five- 
pound bottles at one dollar and fifty cents per bottle. 

Dr. Dailey spoke of the necessity of an alkaline condition of 
the mouth in order to dissolve this deposit around the necks of 
the teeth. In an acid saliva micro-organisms developed very 
rapidly, but if alkaline the spores will not develop. He thought 
we should take this home with us. Dr. Williams had shown teeth 
of animals that had commenced to decay and then stopped, showing 
that at some period of drought or migration there was a condition 
of malnutrition, but when the animal had resumed his normal en- 
vironment the decay stopped. An alkaline condition of the mouth 
was necessary. The majority of civilized people had an acid saliva. 
Dr. Dailey strongly advocated the use of a solution of bicarbonate 
of soda to restore the alkalinity of the saliva. 

Adjoumed. 
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A MEETiNG of the Institute was held at the Chelsea, No. 222 
West Twenty-third Street, New York, on Tuesday evening, June 
2, 1903, the President, Dr. J. Morgan Howe, in the chair. 

The minutes of the last meeting were read and approved. 

Under the head of Communications on Theory and Praetiee, 
Dr. C. O. Kimball read two Communications from Dr. L. C. Bryan, 
Basel, Switzerland. 

TREATING SENSITIYE DENTINE. 

BY DR. L. C. BRYAN, BASEL, SWITZERLAND. 

Gentlemen of the Institute of Stomatology, — We have 
used carbolic acid from time immemorial to anaesthetize dentine, 
but the suggestion of Dr. Jenkins, of Dresden, to use it hot has 
awakened a new interest in this valuable remedy. I have, how- 
ever, found that applying it hot to a sensitive tooth is painful in 
itself, and it soon cools, and each time it is reapplied hot it is pain- 
ful. I therefore use a piece of cotton twice as large as the cavity, 
and saturating this with carbolic acid, warming it slightly, insert 
part of the cotton pellet into the sensitive cavity. I now take the 
Mitchell double-end bulbous copper gutta-percha remover madę 
by Ash & Sons, or a suitable large steel burnisher which will retain 
the heat. Have another pellet of cotton on the operating-table 
saturated with carbolic acid. Heat the copper point and apply to 
the cotton on the table. Carbolic acid volatilizes at a Iow heat. If 
the cotton " smokes,^' the instrument is too hot, and one waits until 
it ceases to produce a visible vapor. Then it is applied, still hot, 
to the outer surface of the cotton in the cavity, allowing this to 
heat up gradually and not to produce pain. The copper point is 
gradually buried deeper in the carbolic cotton until it is thoroughly 
heated. When the instrument cools down, repeat the heating, test- 
ing, etc, as bef ore, and in two minutes the desired efifect will be pro- 
duced, if any efifect can be produced on the sensitive dentine. Treat- 
ment should be repeated as the excavating proceeds and sensitive 
surfaces recur. 
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LOCATING AND CUEING ABSCESS TRACTS. 

No doubt many of you have had trouble in deciding on the 
direction of alveolar abscess or fistula, either to locate the tooth it 
leads to or the length and depth of an abscess canal. A painless 
and very satisfaetory method I have found to be the following: 

Take an ordinary long-pointed gutta-percha pułp-canal point, 
or make one by cutting a pointed strip f rom a sheet of base-plate 
gutta-percha tapering down to a fine point. Dip the whole pin 
into carbolic acid ninety-five per cent.; do not warm it. Insert 
the point into the fistulous opening and let the patient pnsh it in 
himself, press it in, even beyond any point of resistance, down to 
the butt-end, leaving enough stand out to see the direction in which 
it extends, and in which direction the canal leads; let it remain 
thirty seconds; mark the pin at the surface of the gum. 

In removing the point, the thin end will be found to have 
doubled on itself or curled up at the bottom of the canal, and the 
whole point will be bent in just the curve of the abscess tract and 
remained curved after removing. Thus one gets the exact depth 
and direction of the canal f rom the mark of the gum surface to 
the doubled-up end of the pin. 

The carbolic acid will cauterize the whole tract; the doubled-up 
loop at the end can now be dipped again into the carbolic acid and 
reinserted, twisting it around and around until the abscess sack at 
the end of the root has been cauterized on all its walls and broken 
up. This will cure most such tracts if the canal of the tooth has 
been fiUed. But, if after giving the treatment a trial the abscess 
does not heal, the same treatment is reapplied to anaesthetize the 
tract, lef t for a minutę, the point withdrawn, locating by the curve 
of the pin the exact direction of the tract. Now a smali bur in 
engine can be used to follow up the tract and reach the diseased 
point and borę away the diseased bonę or rough point of apex of 
root, applying carbolic acid occasionally as one proceeds. The 
advantage of knowing if the abscess comes from the point or the 
side of the root or bifurcation of roots or elsewhere is apparent to 
any one, and this is the only method I know of locating it exactly 
and measuring the exact depth of the abscess painlessly. It is also 
useful in fixing the depth of an alveolitis pocket and at the same 
time anaesthetizing it before operating to remove tartar, which 
operation is often otherwise an exceedingly painful one. The car- 
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bolic acid softens the surface of the pin and allows it to bend to 
the exact cunre of the canal in the bonę, and the end to double on 
itself at the bottom of the tract. The earbolie acid is dissipated 
quickly by absorption in the tissnes, having the pin rigid and 
springy, so that it retains the curve given to it on insertion when 
removed. 

L. C. Bryan. 

DISCUSSION. 

Dr. S. E. Davenport would like to make personal acknowledg- 
jnents to Dr. Bryan for sending these papers. They certainly 
would be helpful. Dr. Bryan had shown before that he is a man 
of great originality. While it was possible that some of the gen- 
tlemen had used some of these methods fifty years ago, he must 
confess that the use of gutta-percha points in the abscess tract 
was entirely new to him. It seemed t5 be a very valuable idea. 

Dr. C. O. Kimball wished, if there were no further remarks to 
be madę upon this subject, to present a little incident of office 
practice. He had had occasion, many times, to confess faults. 
This time he wished to confess somebody else's fault. He had 
/ecently run across an extremely simple but an extremely serious 
case of malpractice; nothing but a little tartar left upon the 
teeth. A gentleman twenty-five years of age, strong, vigorous, and 
in excellent health, but with a condition of irritation and redness 
of the gums about some of the teeth, had recently come into his 
hands for treatment. The patient began immediately to tell of a 
course of treatment recommended by his f ormer dentist. It seemed 
that he had noticed this condition of inflammation two years pre- 
vious, and had called the attention of his dentist, a New York 
man, by the way, to it. The dentist had madę what he termed the 
pyrozone test, washing the mouth with pyrozone and water, half 
and half, and white spots had come out upon the gum, whereupon 
the dentist asserted that the young man was suffering f rom a dis- 
ease of the gums and reąuired antiseptic treatment. He recom- 
mended the use of a wash of listerine or p}'Tozone, and that on no 
account should he brush the gums for fear of injuring them, but 
that in cleansing the teeth he should use the softest brush obtain- 
able. He stated that the color of the gums indicated this condition; 
that the patient had been too diligent in cleansing his teeth and 
had worn away the gums. 

Dr. Kimball stated that it seemed a long story for a very little 



Digitized by 



Google 



92 TREATMENT OF DECIDUOUS MOLARS. 

thing, but the case had so startled him that he could not refrain 
from describing it in detail. It was hard to believe that any man 
here in New York, who had been in practice six months, could 
overlook the true cause of such a condition. It was not at all a 
diflScult case. On the anterior siirfaces of the upper central incisors 
was a black linę of hard tartar showing at the surface without 
pushing the gum back. He had simply removed this tartar. Within 
twenty-f our hours the condition of the mouth was entirely difiEerent 
and well on the road towards recovery. Dr. Kimball did not feel 
that any apology was necessary for bringing this case before the 
Institute. 

Dr. LeRoy mentioned a similar case of so-called malpractice 
where the tartar around the neck of the teeth was mistaken by the 
dentist for decay, and the patient was told that these teeth all 
needed to be fiUed, and actually did fili some of the teeth so affected. 
This seemed to him a more serious case of malpractice than the 
one mentioned by Dr. Kimball. 

Dr. George E. Adams, of South Orange, New Jersey, read a 
paper entitled " Treatment of Deciduous Molars." 

TEEATMENT OF DECIDUOUS MOLAES. 
by dr. g. e. adams, south orange, n. j. 

Mr. President and Gentlemen of the Institute of Sto- 
MATOLOGY, — The ąucstion of treatment of the deciduous teeth is 
one of vital importance, as these teeth should be held in situ until 
forced from their places by the newly erupting ones. 

In the early days of dentistry the deciduous teeth were thought 
to be of so little importance that they were allowed to decay and 
were extracted before they had fulfilled one-half of their function 
as regards time limit. 

In a " Guide to Sound Teeth," published in New York in 1838 
(Shearjashub Spooner, M.D., author), may be found the fol- 
lowing : 

" It of ten happens that the temporary teeth, especially the 
molars, decay at an early age, and expose the child to severe tooth- 
ache. Under such circumstances, it is common to extract the 
painful teeth. We think the practice highly improper, as irregu- 
larities are often caused thereby; and that the temporary molar 
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teeth should never be extracted for tootłiache unless it proceed 
from inflammation, ulceration, and the formation of gum-boils, 
in which case they should be remoyed for fear of misehief to the 
permanent teeth, which are being formed underneath them, as well 
as rid the child of pain ineurable by other means. If the posterior 
temporary molar teeth be extracted, the first f our permanent molars, 
which the child usually gets at six or seven years of age, will be very 
apt to come forward, so as partially to occnpy their places. The 
conseąuence will be permanent irregularity, for there will not be 
room anterior to the permanent molars for the permanent teeth 
springing from the temporary incisors, cuspidati, and bicuspids. 

"As the incisors and bicuspids come in before the cuspidati, 
the irregularity will be very apt to happen to the latter teeth, to 
remedy which will reąuire the sacrifice of the four posterior per- 
manent bicuspids. We universally destroy the nerves of the tem- 
porary molar teeth, for the cure of the tooth in preference to 
extraction, and recommend the nurse to keep them stopped with 
gum mastic, or stop them ourselves with cement. The mastic 
answers a very good purpose, as it is insoluble in water. The 
nerves of the teeth may be destroyed, as a generał rule without pain 
and with least danger, by means of a very little arsenie, as will be 
seen under the head of ^ Stopping and plugging the teeth.^ Be- 
sides the prevention of the conseąuences before mentioned by the 
practice we recommend, the child often keeps these teeth highly 
useful for mastication.^^ 

Kemember, gentlemen, this was written sixty-four years ago. 
In the treatise on extraction, by Professor Thomas C. Stellwagen, 
published in the "American System of Dentistry," we find the 
folio wing : 

"The deciduous tooth rarely needs to be removed until the 
permanent successor comes so near the surf ace as to be readily felt 
upon piercing the gum with a sharp needle. Teeth of the first 
dentition, even after severe injuries, will generally recover and 
serve their purpose until near the time of the appearance of their 
successors. Portions of the roots of the deciduous teeth denuded, 
as the result of wasting by absorption or by ulceration and slough- 
ing of the overlying tissues, have f reąuently been cut ofiE and their 
remaining ends polished to prevent their causing diseases af the 
tongue or of the soft tissues of the cheeks in contact with them.'' 

So much for ąuotations. How freąuently are our first services 
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for the child called for when one or morę of these deciduous teeth 
are giving trouble ! We find on examination that the approximal 
surfaces are badly decayed, and possibly the pnlps are putrescent, 
the youngster cannot eat withont discomfort beeanse of the press- 
ure against the inflamed gum, and we hardly know how to decide 
for the best interests of the smali patient. Shall we extract the 
teeth or attempt to conserve their usefułness for a while longer? 
The conscientious practitioner is sometimes halting between the 
necessity for retention and the fear of further trouble if they be 
retained, for the strain of the work, even though it be painless, 
is quite a f actor to be taken into consideration. A little patient is 
brought to us, thin, pale and nervous, and we are told that it can- 
not eat, or will not because of the pain experienced, and after a 
day or two of trying to masticate, the child takes to prepared f oods, 
as one child who ate nothing for several months but cereals and 
bread soaked in milk, but who after the insertion of a chloropercha 
dressing was able to eat what her brother and sister did. Examina- 
tion reveals a growth, highly inflamed, extending to the occlusal 
surfaces, and the slightest touch produces pain and hemorrhage, 
and we do not wonder that the child shrinks at the anticipated 
discomfort. 

The initial step in such cases in approximal cavities in the first 
and second temporary molars extending to the gum, or when the 
inflamed -gum has encroached upon the cavity, is the strangula- 
tion of the growth and making it possible to masticate with com- 
fort. This can easily be done by first cauterizing the growth with 
carbolic acid and forćing a pledget of cotton saturated with chloro- 
percha into the cavity, for as the chloroform soon evaporates, a 
firm filling remains which will permit mastication for several weeks 
if necessary, although the longer it is left after two or three days 
the wider the separation and the morę doubtful the futurę usefuł- 
ness of the teeth. 

The taste of chloroform in such smali ąuantities is rather 
pleasant to children, and they frequently ask if they may have 
" some of that pink stuff.^^ After the lapse of three or f our days, 
the dressing being removed, the cavities may be treated as indi- 
cated. 

The method of the writer in deciduous teeth with putrescent 
pulps is, first, the removal of all debris that is present as far as 
possible with out cutting through the enamel, and inserting a smali 
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pledget of cotton saturated with Dr. Black^s 1, 2, 3, composed of 
carbolic acid, oil of cinnamon, and oil of wintergreen, and fiUing 
the cavity with oxyphosphate or pink gutta-percha if the cavity 
be not too large. This gutta-percha may be added to from time 
to time, as it wears down, and the comf ort of the little patient is 
maintained and mastication is assured. 

Care is essential that the roots of these teeth be removed at the 
proper time, so as to guard against the eruption of the permanent 
teeth out of linę. 

It is incumbent upon the men of our profession to present to 
parents the necessity of freąuent visits for examination, that the 
ravages of caries in the deeiduous teeth may be retarded. These 
freąuent visits eliminate the possibility of painful and protracted 
operations, and children grow to look upon the time spent at the 
dentist^s with feelings of pleasure, and take the chair with cheerful 
and smiling f aces ; and the bugbear of the dentist is unknown. 

DISCUSSION. 

Dr. E. A. Bogue was pleased to see that Dr. Adams acąuired 
the wisdom of the ages. It was becoming morę and morę widely 
known now, as it was years ago, that the deeiduous teeth are of 
conseąuence. This knowledge had gone into decadence like the 
other lost arts. He was glad it was again thought worthy of eon- 
sideration, for unless the deeiduous teeth remain in health until 
the time that naturę should naturally and healthfully shed them, 
it is almost impossible to predicate a sound and regular set of per- 
manent teeth. 

Dr. C. P. Allan thought the importance of the preservation of 
the deeiduous teeth had been very well presented by the essayist. 
Dr. Allan wished to emphasize what Dr. Adams had said about the 
importance of kindly and gentle treatment of little patients. If 
treated with kindness and tact, they became the most desirable 
of patients. Indeed, Dr. Allan would prefer, if he were to choose 
a special linę of practice, to work for children. 

Dr. Kimball, in connection with this interesting and valuable 
paper of Dr. Adams^s, mentioned the case of a little girl whom he 
had had in his chair that very day, the daughter of an old patient 
of his who had been in his hands ever sińce she herself was a smali 
child. The child had come a year and a half ago, with all her 
temporary molars very badly decayed. She was in such a nervous 
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state that it was absolutely impossible to do anything with her. She 
had had trouble with her ears, her eyes, and her nose, so that she had 
had three different physicians operating on her head. These things 
had to be done. When she had eome to him she was screaming 
with fright. He felt as Dr. Adams feels, that a little child he 
conld always manage, provided they had not been frightened by 
some one else. He could do nothing with this child. Finally, he 
told the mother that a little something, at least, must be done. He 
instrncted her how to apply nitrate of silver to the ehild^s teeth 
and sent her home. She used, nitrate of silver f reely, with a little 
salt afterwards. ' Last fali he had seen the child, and was then able 
to get her to let him apply the nitrate of silver himself . She soon 
learned that a dentist was not such a bad thing after all. To-day 
he had had no trouble. He was able to cleanse the teeth and get 
some gutta-percha into one of them. This simply showed two 
things, — one, that nitrate of silver will check decay and relieve 
pain in severe and extreme cases; and two, that even the most 
nervous children, with a little time and patience, can be con- 
troUed. 

The President called attention to a tooth that illustrated the 
restraining effect of nitrate of silver upon decayed snrfaces. It 
was a case of remarkable predisposition to decay. The tooth was 
one that had been treated with nitrate of silver. Decay had begun 
all around the original cavity, but the surface treated had not been 
reattacked, but was elevated above the surrounding decayed surface. 

Dr. Wheeler stated that, in connection with Dr. Adams^s paper, 
it had occurred to him that exposed pulps in children^s teeth could 
be saved many times where the same was impossible in the case of 
adults. This could be accomplished by covering the exposure, with- 
out pressure, with a mixture of oxide of zinc and oil of cloves or 
eugenol. He had practised this with success at the clinic at St. 
Bartholomew^s. 

Dr. Locherty thought it would be rather hazardous many times 
to treat a temporary molar, especially with an abscess where necro- 
sis might follow. He mentioned a case that occurred in his work 
at the clinic, where, upon extraction, he found the anterior buccal 
root absorbed, while the other roots were practically perfect. 

Dr. P. Milton Smith read a paper entitled "Suggestions re- 
garding the Obligations of the Dentist to Himself." 
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STJGGESTIONS KEGAEDING THE OBŁIGATIONS OF 
THE DENTIST TO HIMSELF. 

BY F. MILTON SMITH, D.D.S. 

SoME time sińce it was reported that a well-known dentist of 
this country stated publicly that his first thought on examining a 
mouth is, "How much is there in it for me?" The writer does 
not believe this expression represents fairly the thought and pur- 
pose of a majority of practitioners. On the contrary, he is per- 
suaded that the average dentist is desirous of doing the best he pos- 
sibly can for his patient, and that with the minimum of expense, 
always remembering that " the laborer is worthy of his hire." That 
the average dentist would deliberately fili a tooth with gold when 
he believed gutta-percha or amalgam would do as well, simply be- 
cause he could get a larger fee, the writer does not believe. 
Assuming, then, that the dentist has a higher ambition than the 
securing of gold for his cofiEers, let us consider some of the obliga- 
tions under which he rests as regards his duty to himself ; for if 
he shall be true to himself, and fair in his treatment of others, he 
should incidentally secure sufficient of this world's goods to supply 
the daily needs of himself and those dependent upon him, with 
some provision for a rainy day. 

Since the close confinement of the busy dentist is not conducive 
to the best physical condition, it is his duty to see to it that the 
ill effects likely to result theref rom are counteracted so far as possi- 
ble by every available means. If Drs. R. W. Varney and Marshal 
H. Webb had conserved their energies and husbanded their re- 
sources, they would probably both have lived years longer to have 
blessed humanity. They are, however, sad illustrations of a class 
of worthy men, too many of whom are found to-day, who are 
taxing themselves far beyond the point indicated by prudence and 
sound judgment. A very dear friend said to the writer some 
months sińce, " I have for ten years averaged ten hours a day for 
ten months in the year, besides setting up many nights till one and 
two o^clock writing." Another friend, whose appointment-book the 
writer looked over, is working almost every minutę in the day 
from 8.30 to 5.30 or six o'clock, with a very few minutes for lunch. 

The latter told the writer that he was considering spending his 
vacation time in undergoing, and maybe recovering from, an oper- 

7 
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ation for appendicitis, with which trouble a prominent surgeon ad- 
vises him he is suffering. The f ormer gentleman has already under- 
gone two or three very serious surgieał operations, which in the 
opinion of the writer might have been avoided had he applied him- 
self less closely to business. The dentist is likely to work morę 
years if he works not more than seven hours in the day in the 
office, and takes a vacation of at least f our weeks each year. Some 
will say it is necessary to work more than seven hours in order 
to make both ends meet. The answer would be, if one's time is 
fully taken up for more than seven hours, at certain fees, it would 
be wiser, judiciously to increase the fees rather than to work more 
hours. When a dentist has praetised sufficiently long to have aecu- 
mulated a praetice that keeps him occupied steadily for seven hours 
each day, his time, if he has been faithful, should return him 
more than barely sufficient for his daily needs. In the opinion of 
the writer, one reason why the conscientious dentist is often unable 
to get along without working nine or ten hours each day is, the 
people have been taught that a bill should represent a certain 
number of cavities fiUed, with little or no consideration for that 
which should be compensated for beyond the other,^ — ^namely, pro- 
fessional skill and service. I will guarantee that there are good 
men in this room who would be actually ashamed to have the truth 
known as to the fees charged by them for such a service as is in- 
volved in properly treating and filling an abscessed tooth of three 
or four roots, to say nothing of cleansing and polishing, which, 
if properly done, is one of the most valuable services we can 
render. 

Your essayist has many times been surprised at the amount of 
hedging that is seemingly done in the matter of fees. In many 
cases a charge of next to nothing is madę for what the dentist 
knows is the most valuable service he has rendered, with a com- 
pensating charge of five doUars each for filling six smali cavities 
with gold; the gold fillings having taken less time to make, and 
infinitely less skill, than the service for which no charge is madę. 
It would seem more honorable and self-respecting to say to the 
patient, if items are given at all, " The treatment of the abscessed 
tooth costs you thirty dollars, the gold fillings I will make you a 
present of.'^ While the writer does not always succeed in con- 
yincing a new patient that he is not a highway robber, he does try 
to conyince him that his bill is for honest professional service, and 
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not for a few pieces of gold-foil. He believes this is one of the 
principal obligations a dentist is under to himself and to the pro- 
fession. 

The writer has no warmer friends nor morę appreciative 
patients in his practice than those who have submitted to be treated 
in a strietly professional manner in this respect. They are saved 
the annoyanee of remembering how much the last gold fiUing cost, 
and comparing it with the size of the one put in to-day. They can, 
indeed, some of them, make out their own bill when they leave the 
chair. The writer does not believe he could do a beginner a better 
service, in its bearing upon his whole life from a business stand- 
point, than to persuade him to make his charges upon a time basis, 
even if he finds it necessary to make his f ee as Iow as one doUar 
per hour to begin with. The system of eharging by the eavity 
seems to the writer most pernicious in its effects. The young man 
who does it will need to be of unusuaUy good morał fibrę if he does 
not at times place three or four smali fillings where a single sub- 
stantial one should be madę. 

Werę it not for the fact that one of our best men said to the 
writer some time sińce, " I charge by the hour, but do not let my 
patient know it/^ the matter would have received less attention. 
The writer has sometimes wondered whether older men than begin- 
ners do not put amalgam in some large cavity because their fee, 
as announced by the cavity, is not sufficient to compensate them 
for time spent in making a large gold filling. 

Eeturning, however, to the duty of the dentist to care for his 
health, we would suggest the wisdom of looking caref ully after the 
eyes, which to him are so important. The writer for years labored 
under an unnecessary burden in working without glasses while 
suffering with a pronounced astigmatism, the existence of which 
he was totally ignorant of until he found that a fuli day^s work 
exhausted him far beyond that which it should at thirty years 
of age. As he now remembers it, a word of caution in an article 
by Dr. S. 6. Perry first aroused his suspicions that his eyes were 
at fault. The writer has found much relief, as to strain upon his 
eyes, in using an opaque curtain to shut out all light coming 
through the window from below a linę with the head-rest of the 
chair. 

The dentist should study to make himself as comfortable at 
the chair while operating as possible. Operators who have not 
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lęarned to operate while looking in the głass at the reflected tootli 
cannot imagine the great relief that is experieneed in so doing. 
The writer has derived much satisfaction and comfort from using 
an instrument combining a mirror and a point to hóld the first 
pieces of gold in a cavity. By its aid he is able to fili all ordi- 
nary approximal cavities in the ineisor teeth from the palatal side 
while standing nearly erect over the patient. 

It is the invention of Dr. Hodson, of Thirty-ninth Street, this 
city, and was formerly madę by the S. S. White Company. The 
writer was recently informed that the company had ceased the 
manufacture of them because the dentists did not appreciate theii* 
usefulness. The writer is fully persuaded, from his limited ex- 
perience in the use of a stool for operating, that it is the duty of 
every young man to accustom himself to its use. He is confident 
that, if it had been called earlier to his attention, it would have 
been better for him. 

The employment of a female assistant cannot be too strongly 
recommended, and she should be taught to do everything that it 
is possible to delegate to her. The dentist who administers a gen- 
erał anaesthetic is likely to subject himself and his patient to great 
embarrassment if he does not have a female assistant present during 
such administration. He may even find it extremely difficult to 
controvert the suggestion that may have come to the mind of his 
patient while under the influence of the anaesthetic, and he 
thus be held under suspicion of that of which he is entirely Inno- 
cent. Since the condition of the mind has much to do with the 
physical condition, the dentist should protect himself from those 
petty annoyances which will occur unless guarded against. It 
would be better to give one-half hour in the day for examinations, 
consultations, etc, without charge than to permit these to annóy 
one at irregular intervals through the day; to say nothing of the 
injustice of keeping the patient waiting who is paying for our time 
at the chair. The assistant, if she has tact, will do much to Telieve 
us in this direction. 

" Lest we f orget,^' may we cali attention to the almost universal 
habit of dentists of neglecting their own teeth, also to the indifiEer- 
ent class of dental service usually rendered by dentists to their 
confreres. The writer has heard his own mouth spoken of as one 
representing the best ciass of dental work, as a whole, ever seen 
(by the dentist making the remark) in the mouth of a dentist. 
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This is attributable, first, to good łuck in having, as a boy, 
fallen into good hands; and second, to the fact that he has madę 
appointments with good dentists, kept his appointments, submitted 
to being a patient, and paid for his work. The average dentist runs 
in on his f riend when he happens to have a f ew moments of leisure, 
and has some slipshod plastic Vork done, with the promise that 
later on he will make appointments and have his mouth put in 
order, which he never does, hence exposed pulps, alveolar abscesses, 
pyorrhoea, and foul breath abonnd in the mouth of the dentist, 
" who, having preaehed to others, becomes himself a castaway/^ 

The dentist should not combine home and business under the 
same roof. There are two principal reasons for this: First, his 
patients will expect him to be always at their seirice to operate 
for them at unreasonable times in the moming and evening, to say 
nothing of Sundays and holidays. Second, the dentist will be much 
morę liable to sufiEer from lack of out-door exercise. If possible 
he should live so far as to necessitate a walk of a mile or two mom- 
ing and.evening, and this walk should be a brisk one. Better than 
this would it be if he were so situated that he could ride a bicycle 
at least ten miles a day. 

Your essayist, for morę than thirty years, averaged two weeks 
out of every year ill in bed. During thd years of 1899 and 1900 
he rode five thousand miles on a wheel, for the most part from 
home to oflBce and return, with the result, no day in bed in two 
years. 

Whether it be walking, bicycling, horseback riding, or what 
not, of one thing make surę, — ^the dentist who does not get some 
out-of-door exercise will pay for it in days cut off from his life. 
Let it be remembered that one of the largest debts a dentist owes 
himself is that he shall find some wholesome diversion that will 
enable him at times to f orget he is a dentist. 

If a dentist will make anything of a financial success of his lifę 
he must leam self-denial, must be methodical, must waste no time, 
and must keep his word and credit good. He must be business- 
like, and send his bills regularly and promptly, and he should 
know where his money goes. He must keep abreast of the times 
by reading the joumals carefully, and he must prepare himself to 
do not only the ordinary, every-day work, but the work that is 
considered unusual. 

The dentist who finds it necessary to refer every third patient 
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to some other man is not doing for himself all he could. Further- 
more, let him remember that it is his business to make a f avorable 
impression upon those with whom he comes in contact, always 
keeping in mind the thought of one who wrote, " This above all : 
to thine own self be true, and it must f oUow, as the night the day, 
thou eanst not then be false to any man." 

DISCUSSION. 

Dr. Adams had been very much interested in the paper. Ee- 
garding the question of cutting offiee hours short for recreation, 
he had freąuently promised himself to do so, but found it very 
difficult. However, he realized that to prolong hours in the offiee 
meant to shorten one's life. Eegarding the offiee stool. Dr. Adams 
spoke very highly, having used one for sixteen years. If he had to 
discard the stool, he feared his offiee hours would be very much 
shortened. Dr. Smith's remarks regarding astigmatism had inter- 
ested him. For several years he had suffered from severe head- 
aches, so much so that he freąuently had to break appointments. 
His physician said it was indigestion. He had gone to an oculist 
and had proper glasses fitted. Within a week his headaches had 
ceased. Before that time scarcely a day ever passed without head- 
ache. 

Dr. S. E. Davenport expressed his pleasure over the paper, and 
thought there was too much in it for consideration during what 
remained of the evening. Dr. Smith had called attention to many 
little points of importance. Eegarding the ąuestion of sitting 
while operating, Dr. Davenport said he owed a debt of gratitude to 
Dr. Bogue for starting him right on this subject, for he operated 
in this manner now about one-third of the time. Dr. Davenport 
thought the chair designed by Dr. Bogue was far preferable to the 
ordinary stool, affording not only rest for the body but for the feet 
also, having a foot-rest. This enables the operator, during certain 
parts of the work, to put his feet up from the floor. Dr. Davenport 
was glad to hear the subject of petty annoyances brougnt up. He 
believed that examinations should never be madę except by appoint- 
ment, unless the dentist had a regular consultation hour, which 
most dentists could not afford. The patient should understand 
that the time of the operator is valuable, no matter whether he be 
making an examination or performing the work. Under, practi- 
cally, no circumstances should the dentist leave the patient being 
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operated upon, especially if the rubber dam is in position. The 
patient who comes in might be in a plight, but Dr. Davenport eould 
not imagine a much worse plight than the patient with the rub- 
ber dam forced down between the second and third molars, for 
instance. The dentist^s duty was to the sufferer in the chair rather 
than to the patient who happens in. An opportunity can nearly 
always be madę later on in the day for the relief of suffering. 
Greater progress is madę by attention to the work in hand rather 
than in the effort to please all who may come in without appoint- 
ment. 

Dr. Bogue thought that the ąuicker dentists learned that they 
were prof essional men, and that their tijae was valuable, the better 
it would be for them. Until they felt it they could not expect 
their patients to f eel it. In regard to putting in three or f our gold 
fiUings when one would be better, Dr. Bogue recalled the indigna- 
tion expressed by a gentleman when told that it would cost fifty 
doUars to fili a central incisor that had lost the filling inserted by 
Dr. Dwinelle. On examining the chart, it was found that he had 
inserted three fillings on the cutting edge and two on the sides, 
making in all five fillings, doing the same work that Dr. Bogue 
proposed to do with one, but the patient had been perfectly willing 
to pay this price for the five fillings. Here was a splendid operator 
who had set us this bad example. Dr. Smith is trying to convince 
his patients that he is doing honest professional services for them. 
He does not need to try. The thing would show for itself . 

Dr. Brush, under the criticism of putting in several fillings 
where one would do fitter service, mentioned a case that had come 
under his observation. One of the items on a bill to which excep- 
tions had been taken was for fourteen fillings in a single molar 
tooth. 

Dr. F. Milton Smith appreciated the kindly words that had been 
spoken, but sińce no exceptions had been taken, as a paper calcu- 
lated to proYoke discussion he supposed it was practically a failure. 
Dr. Smith was indebted to Dr. Davenport for suggestions relating 
to the operating-chair. Keferring to the matter of putting in five 
or six fillings in place of one, Dr. Smith had referred to those 
cases only where a single filling would be much better. 

Adjourned. 
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A REOULAR meeting of the Institute was held at the " Chelsea/' 
No. 222 West Twenty-third Street, New York, on Tuesday, Octo- 
ber 6, 1903, the President, Dr. J. Morgan Howe, in the chair. 

The minutes of the last meeting were read and approved. 

The President stated that sinee the last meeting of the Insti- 
tute one of the fellow-members. Dr. Louis Shaw, had passed away. 
A committee was appointed to draft suitable resolutions of regret 
and respect. 

COMMUNICATIONS ON THEORY AND PRACTICE. 

Dr. Stockton presente^ a case of irregularity upon which he 
desired suggestions. Dr. Stockton stated that the ąuestion had 
arisen in his mind whether it would not be better, eonsidering the 
faet that the boy was in school and objected very much to wearing 
an appliance, to extract a single tooth and complete the reduction 
ii; that manner. He knew that this would raise a storm of objec- 
tions. However, he would ask the ąuestion, " Shall we take out the 
first bicuspid in thiś case?'' 

Dr. Bogue stated that all the light he was able to throw on 
Dr. Stockton^s case would be against any extraction. The teeth 
being unilaterally dislocated, the easier and morę simple method 
would be to place them in the position intended by naturę that 
they should occupy. Any attempt to thwart naturę would be met 
with indifferent success. Such an extraction would also diminish 
the nasal cavity, the orał cavity, and the size of the dental arches, 
diminishing the young man^s dignity of countenance. 

Dr. Bogue also presented a case of irregularity upon which he 
invited comment. The left lower bicuspids did not articulate with 
anything. The right lower second molar was also turned in such 
a way that it did not articulate, with anything. The upper molars 
were also both dislocated anteriorly. The teeth all stood apart so 
that nothing could be gained by extraction, and the upper teeth 
were so prognathous that the lips could scarcely be closed even with 
great effort. 

Dr. S. E. Davenport wished to say a word to brother dentists 
who might, during the vacation season, be the means of helpin^ 
the patients of others out of a difficulty. Dr. Davenport had his 
acknowledgments to make to a dear friend for services rendered to 
one of his pet patients during his absence. He wished to couple 



Digitized by 



Google 



COMMUNICATIONS ON THEORY AND PRACTICE. 105 

his acknowledgmente with those of the patient for the kind and 
skilful way in which the service had been rendered. But Dr. Daven- 
port had one fault to find. After the broken tooth had been madę 
comfortable, the patient madę her thanks and asked if she might 
be informed how much she was indebted for the service. The 
dentist declined to accept a fee, saying that he was glad to be of 
service to his friend Dr. Davenport. It was upon this point that 
Dr. Davenport wished to speak. He had always considered that 
this was a wrong method to pursue in sneh cases, and it had a ten- 
dency to belittle in the patient^s mind the value of such service. 
He believed that a charge should be madę as though the seryices 
were rendered by the patienf s own dentist. So far as he personally 
was concemed, he should ask his friends so called upon during his 
absence to make a proper charge in such instances, or, at least, to 
inform him upon his return of the incident, so that the proper fee 
might be added to the patienf s account. 

The President thought the remarks of Dr. Davenport were very 
proper and timely. Many cases of this kind occur where pationts 
are temporarily relieved by other dentists than their own, without 
fee, although they expect and desire to pay. He thought this a 
mistaken idea of conferring a favor upon a fellow-practitioner. 
No other professional men have such notions, and it seems explicable 
in the case of dentists only by remembering that as a profession 
we are young. The value of the service rendered is minimized 
in the patienf s estimation by such practice, and neither practitioner 
is benefited. 

Dr. J. Bond Littig did not think Dr. Davenport had taken just 
the right view of the matter. If Dr. Dayenporfs patient came to 
him for treatment he would say to him that he was not doing this 
for him, but for Dr. Davenport. 

Dr. Wheeler thought it was customary among physicians to do 
the temporary service and then pass the account over to the phy- 
sician who rendered the bill. However, he thought Dr. Davenport 
was right, morę especially as by foUowing the opposite course we 
were putting another man's patient under obligation to us, włiich 
we should be averse to do. Personally he would desire any patient 
of his who received treatment elsewhere to be charged a regular fee. 

Dr. Littig said that this was not exactly the point. In render- 
ing this bill the fee might be less than the patient had been in the 
habit of paying, which might cause dissatisfaction between the 
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patient and his dentist. He thought it better to let the patienfs 
dentist render a bill for the seryices. 

Dr. E. T. Moflfatt, of Boston, read a paper entitled " The Art of 
carving and baking Porcelain Teeth and Crowns/' 

THE ART OF CAEYING AND BAKING POECELAIN 
TEETH AND CROWNS. 

BY B. T. MOFFATT, D.M.D.^ BOSTON, MASS. 

The carying of teeth by dentists as a part of their every-day 
practice is not at all eommon, and, in fact, I doubt if there are 
to-day morę than fifteen or twenty men in the dental profession 
in the entire United States who really know anything about it. 
The carving of teeth, and the preparation of the bodies and enamels 
wherewith to do it, is so old that to the present generation it is 
entirely new. It is, in fact, nearly a lost art. This class of work 
is not taught in the dental schools, though to my mind it should 
be, if for no other reason than for the education of the eye and 
hand. Neither is it treated of in the text-books, except those pub- 
lished away back in the *50's. The reason for this laek of appre- 
eiation of a useful, practical, and really desirable art is somewhat 
difl&cult for me to explain. Those who have been f ortunate enough 
to acąuire the art could not by any possibility do without it, iinless 
sacrifieing their artistic ideals of prosthetic work. It seems to me 
that the " cpmmereial bug^' has affeeted modem dentists to such a 
degree that in their desire to get rich quickly, they prefer methods 
that will enable them to tum out artificial teeth in ąuantity, rather 
than of a ąuality that would satisfy an artistic sense. There is 
as much difference beween a well-carved tooth and a "storę" or 
moulded tooth as between an ordinary cheap photograph of a per- 
son and an oil portrait that is a speaking likeness of the subject. 

Carving teeth is a delicate art, reąuiring &kill, experience, and 
artistic taste. As any simple object needs skill and training in its 
imitation, the beginner must not expect to be able to produce the 
forais of natural teeth in porcelain without many failures and 
much perseverance. It will be necessary to study the shapes of 
many different types of teeth, those belonging to all the diflferent 
temperaments, in order that the results for each case may not seem 
as if madę from the same hand, or reproduced by means of a mould 
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that is merely mechanically perfect. However, if one will perse- 
vere, morę or less sueeess may attend his eflforts. It has been sug- 
gested that an art student, preferably a young lady, might be 
taught to carve and bakę teeth for dentists with satisfaction to 
the latter and profit to herself . It is possible that this would work 
well, but it has not my approval, for this reason : for really artistic 
work that will imitate naturę, I think nonę would be able to do 
it so well as a dentist, who, with practised eye and fingers, is con- 
stantly working over, examining, and repairing the natural teeth, 
and he best of all knows exactly what he wants as to color, form, 
and charaeteristics. 

Porcelain teeth were first introduced to this country by a 
Prenchman, who brought some to Philadelphia about 1820. Ac- 
cording to the ** American System of Prosthetic Dentistry,^* Charles 
W. Peale, in 1822, and Samuel W. Stockton, in 1825, were the 
nerfc after the Frenchman to manufacture porcelain teeth. They 
were soon foUowed by many others, and by 1838 minerał, porce- 
lain, or incorruptible teeth, as they were variously called, had 
come into generał use. Apparently those above mentioned did not 
carve teeth for individual cases, but they manufactured them from 
moulds so that they could make them in ąuantities. 

In 1838 there appeared in the Boston Annual Adverłiser and 
Direetory the following advertisement. This was the only adver- 
tisement of the kind in the Boston Direetory between 1825 and 
1860. 

IMPROYEMENT IN DENTAL SURGERY. 

WHITE TEETH. 




Remoyal to Granite Building, No. 14 Howard St. 

Dr. B. T. Prescott, would inform his friends and the public generally, 
that he has remoyed from his old stand, Hanover, corner of Portland St. 
to the Granite Building, No. 14 Howard St., directly opposite Pemberton 
House (formerly Holland's Coffee House), where he continues to perform 
all the necessary operatlons on the teeth, both for their beauty and preser- 
yation. Partlcular attention paid to cleansing and filling carious teeth 
with gold, thereby arresting the progress of decay and rendering them 
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useful for many years. Minerał teeth of superior ąuality inserted on the 
most reasonable terms. 

Dr. Prescott, having obtained the latest and highly approved method of 
inserting the minerał or incorruptible teeth on gold plates, so recently 
introduced in Paris, feels assured that he cannot fail to give a generał 
and acknowledged satisfaction to all who may favor him with their cali. 

Persons reąuiring operations on the teeth will please cali and see 
specimens at his office, Stone Building, No. 14 Howard St., a few doors 
West of Concert Hall, Boston. 

N.B. — ^Dentists supplied with minerał or incorruptible teeth, European 
and American, Wholesale and Ketail, on the most reasonable terms. Or- 
ders from the country promptly answered. 

As far as I have been able to detennine, Boston seems to be 
uniąue in having f ostered a taste for something better than mann- 
f actured teeth, tumed out of moulds in ąuantities, entirely laeking 
in eharacter and individnality. At the time of which I speak con- 
ditions in dentistry were much different from what they are to-day, 
as one would suppose, and these conditions should be understood 
bef ore I proceed f urther with my paper. The prineipal usef ulness 
of dentists at this time was in the extraetion of teeth and the 
manufacture of artijScial teeth, so that what we cali laboratory work 
played a prominent part. Plates were then madę entirely with 
metal and the teeth themselves were prepared in secret. 

Among the most notable dentists of Boston in their time were 
the f oUowing, with datę at which they commenced practice in Bos- 
ton: 

1826. W. P. Greenwood (a famous eharacter), Nathan Cooley 
Keep (prineipal witness in Webster-Parkman murder case), Sam- 
uel O. Bemis, Thomas Barnes, Moses F. Kandall, Kichard K. Smith. 

1828. Josiah F. Flagg, Thomas W. Parsons (afterwards the 
great Latin scholar). 

1830. Daniel Harwood. 

1836. Joshua Tucker. 

1842. Elisha Tucker (brother to above). 

1846. David Jordan, E. G. Leach. 

1848. D. M. Parker, W. T. G. Morton (who needs no intro- 
duction). 

1849. Willard W. and Benjamin Codman (the latter afterwards 
founding the j&rm of Codman & Shurtleff), A. F. Preston. 

1851. Jacob L. Williams. 
1853. E. T. Wilson. 
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1856. I. A. Salmon, A. L. Snów (inyentors of an automatic 
mallet), H. D. Osgood (who was constantly in practice until his 
death last August). 

1856. C. E. Dearbom (who is still alive, aged eighty-three). 

1857. George T. Moffatt (afterwards Professor of Operative 
Dentistry, Harvard Dental School). 

1868. I. J. Wetherbee (afterwards Dean of Boston Dental 
School). 

1869. Henry Jordan. 

1860. Samuel F. Ham, W. E. Woodman. 
1862. Thomas B. Hitchcock. 

1864. Thomas H. Chandler (afterwards Dean of Harvard Den- 
tal School), Nathaniel W. Hawes (afterwards Adjunct Professor 
of Operative Dentistry, Harvard Dental School), Aaron H. Parker. 

1865. Thomas Cogswell, E. N. Harris. 

1867. John T. Codman. 

1868. E. E. Andrews, Peter Burchaell, L. D. Shepard, John 
T. Stetson, F. F. Gage. 

1870. Charles S. Bartlett. 

1872. E. P. Bradbury, D. M. Clapp, D. D. Dickinson, T. O. 
Loveland. 

Out of the above, those whom I have found to have been carvers 
of teeth were the f oUowing : N". C. Keep, Daniel Harwood, Joshua 
Tucker, C. E. Dearbom, W. E. Woodman, George T. Moffatt, 
Henry Jordan, Thomas H. Chandler, S. F. Ham, Aaron H. Parker, 
Peter Burchaell, F. F. Gage, and Charles S. Bartlett, truły not 
a large number for a period of forty-six years, from 1826 to 1872. 

Nathan Cooley Keep was probably the first carver of teeth in 
Boston. His work was celebrated for its artistic merit and its 
individuality. It was by his identifying some teeth which he had 
carved, and which fitted some models that he had saved, that Pro- 
fessor Parkman was hanged for the murder of Dr. Webster. The 
porcelain of which Dr. Keep madę his bodies and enamels was 
considered very beautiful, and was noted for the lifelike appear- 
ance that it gave his teeth. In those days knowledge in dentistry 
was kept secret by those who possessed any, and conseąuently pos- 
terity has no authentic formuła of Dr. Keep^s, as it was said that 
he kept them inhis head, and his secrets died with him. 

Neit to Dr. Keep was Daniel Harwood. It was related of him 
that in 1838 he went to Phikdelphia, and finding a broken saucer 
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that seemed to be madę of materiał suitable for artificial teeth, he 
got the receipt for its composition and then constructed some 
porcelain for ineorruptible teeth. He was an artistic carver of 
teeth and a very bnsy man. I was told recently by Dr. A. H. 
Parker that Dr. Harwood had told the latter that many a time he 
(Harwood) had sat np nearly all night carving teeth, while his 
wife held a lamp for him to see by. In these days nnder dis- 
cussion it was the custom for a dentist with a large practiee to 
take nnder his training and tuition some promising young man, 
treating him like an apprentice. These apprentices wonld pay 
one thousand dollars for the privilege of being with a man like 
Dr. Harwood. Dr. Harwood had in all sixteen of these young 
men or apprentices, fonr of whom were David M. Parker, C. E. 
Dearborn, A. H. Parker, and Wilbnr Parker, the two latter being 
brothers. David Parker never carved teeth, but the others did. 
I commeneed my dental career nnder Dr. A. H. Parker, entering 
as a laboratory boy, at the age of sixteen, and after fonr years 
with him, entered the Harvard Dental School. After graduation 
I was associated with him for two years. I commeneed to carve 
teeth before I really had studied dentistry, and while with Dr. 
Parker I had the valnable experience of running the old-f ashioned 
coal and coke furnaces, helping in the mannfacture of the im- 
proved gas furnaces, grinding and preparing titanium, silex, fel- 
spar, and clay, mixing the bodies, enamels, etc. I afterwards 
received some valuable information from my father on these same 
subjects and as he studied with Dr. Joshua Tucker, and A. H. 
Parker studied with Dr. Daniel Harwood, and Drs. Harwood and 
Tucker were at one time associated, I feel that I am rightfuUy 
descended, by the "carving genealogical tree," from the pioneer 
workers in porcelain dental art. 

C. E. Dearbom^s teeth had a sameness of expression that sug- 
gested a mechanical treatment. W. E. Woodman, I have under- 
stood, carved beautiful and artistic teeth. He left a son, who is 
now the tooth-carver for the Boston Dental Laboratory. Of the 
work of Henry Jordan, T. H. Chandler, and S. F. Ham I can say 
little, as I have never seen the work of either of them. I will give 
you later, however, some formulas of Dr. Chandler^s and Dr. 
Ham^s. 

Porcelain for carving teeth is an entirely different materiał in 
every way from the materiał at present on the market that is used 
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for porcelain inlays and restorations. Porcelain teeth are composed 
of two parts, the body representing the dentine of natural teeth, 
and the enamel representing what its name implies. The body is 
madę of silex (pure ąuartz), felspar, and kaolin, or clay, and an 
oxide of a metal for the coloring. Enamel is madę of felspar and 
a smali proportion of silex, and the coloring pigment. 

The ąualities of a good body are a natural, "bony, lifelike 
appearance, density suflBeient to withstand the strains of mastica- 
tion, power to withstand the heat of the blow-pipe, a not undue 
amonnt of shrinkage during baking, and suflBeient plastieity when 
unbaked to permit of easy handling during earving. The enamel 
should melt at a temperaturę slightly below that of the body, for 
if too f usible it will melt into, rather than upon the latter. Porce- 
lain undergoes a notable diminution of volume during baking, 
varying f rom one-eighth to one-flifth according to the formuła and 
amount of moisture, but the same mixture, if moistened always 
to the same consistency, will contract an amount that is always 
constant, and which can be properly allowed for. The density is 
increased with the contraction. 

Bodies are best kept in a moist state, as they undergo a process 
of mouldering, owing to a fermentation of organie matter. This 
process seems to make the bodies smoother, morę homogenebus, 
and morę plastic. It is said that the Chinese have handed down 
the moistened clay, used for their porcelain wares, through their 
families for several generations before it is used for its ultimate 
purpose. If kept too wet the suspended particles will settle into 
a cake at the bottom of the vessel and the water rise to the top. 
This settling can be overcome by the addition of acetic acid, which 
increases the density of the water, but it has the disadvantage of 
making a rather nauseating odór. 

As a consideration of the physical ąualities of the constituents 
of bodies and enamels may not be amiss, I will briefly mention 
them. 

Silex, or ąuartz, is the main constituent of body, as it gives 
density and stability and maintains the shape of the tooth during 
the fusing process; it is practically infusible. It varies much in 
ąuality, that from some localities being better than that from 
others, most of the best coming from Pennsylvania. As the method 
for reducing silex to a degree of jBneness suitable for the purpose 
under consideration is well described in the "American Text-Book 
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of Prosthetic Dentistry/' pages 226, 227, I will omit it here and 
ref er you to that. Coarse silez is used on the planche or tray as a 
bed for the teeth and to prevent the f usion of the latter to the tray. 

Felspar, when finely ground, is a white powder that looks so 
much like finely ground silex that eare must be used not to get 
them mixed until you are prepared to do so. Felspar, commonly 
spoken of as spar, is the fiux which binds the partieles of silex 
and elay together in the baked tooth. It is the main constituent 
of the enamel, and it gives the glaze to the tooth. 

Kaolin, or clay, should be of the very finest, free from sand 
and mica or any traces of iron. I have seen blue clay and yellow 
clay of vastly different appearance in large lumps, but when prop- 
erly prepared and niixed in the body there was no appreciable dif- 
ference. Clay gives plasticity to body and assists in making an 
opaąue, bony look. AU clays are not plastic, however, nor are they 
always pure. When perfectly pure, clay is infusible even at the 
highest heats, but it will soften and become lustrous. 

The coloring pigments are oxides of various metals, those of 
titanium, cobalt, chromium, and nickel being most used, and 
giving respectively the colors yellow, blue, green, and dark brown. 
Platinum "sponge^^ gives a grayish-blue color, and purple af 
Cassius, a preparation of gold, is used to give red and pink tints 
for the gum. The preparation of this pigment is a matter of great 
nicety, and sometimes the most experienced fail to get the desired 
results. The oxide of titanium can be madę to give many shades 
of yellow, from a good warm orange-color to a pale canary yellow, 
according to its purity, the fineness to which it is ground, and to 
the presence or absence of iron. If coarsely ground a warm orange 
yellow will obtain, while fine grinding will give a lemon yellow. 
The presence of iron will make it look muddy and brownish. Some 
titanium containing iron, which I use, will give the black neces- 
sary to imitate tobacco stains. The art of tinting porcelains de- 
pends upon a knowledge of the management of the yitrifiable 
pigments. Like all other pigments they may be so mixed as to 
produce a great variety of tonę and tints, but, unlike common 
coloring matters, chemical changes and reactions take place among 
them at the high heat to which they are necessarily exposed, so 
that this latter factor should also be taken into account in the 
preparation and use of the colors. 

Frit is a mixture of a metallic oxide and felspar. By this 
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means a greater subdivision of the pigment is secured, and hence 
a morę thorough permeation of the mass to be eolored. Dr. Parker 
does not f rit his titanium, but he does his ehromium and the other 
oxides. 

Floating is a process of preparing porcelain materials so as to 
do away with much of the laborious grinding. The silex, spar, 
elay, or titanium is mixed with a large ąuantity of water, stirred, 
and the heavier particles allowed to settle from one-quarter to 
one-half hour. The water containing the suspended materiał is 
then drawn off and allowed to settle from twenty-four to forty- 
eight hours, when the water is again drawn oflf and the materiał 
at the bottom dried, and it is then ready for use. If allowed to 
settle too long, the materiał will be too fine to be of use for tooth 
body or enamel. Some felspar that Dr. Parker allowed to settle 
for four days was too fine, and was useless on account of excessive 
shrinkage. 

We now come to the practical manipulation of the body and 
enamel in order to make a tooth. First, the Instruments. These 
are f ew and ean be madę by any dentist. A '^ carving-knif e/' with 
a smali blade about an inch long, three-sixteenths of an inch wide 
at its widest part, and about 26 gauge; it should have a wooden 
handle to secure lightness, and be about the size of an ordinary 
lead-pencil and four inehes long. A similar knife with a very 
thin blade, say 36 gauge, and only about fiye-eighths of an inch 
long and one-fourth of an inch wide for separating the teeth. 
Formerly a bow of whalebone with a fine cotton thread was used 
for this purpose, but it is not so good or so handy. A little drill 
for making holes for the pins. A smali, fiat separating file. A 
smali pair of tweezers with the points grooved for holding a pin, 
and having a snap catch, so that you can hołd a tooth by the pins 
while enamelling it. A few smali cameFs-hair brushes for apply- 
ing the enamel. In addition, you should have handy a smali dish 
or cup fuli of clean water, a little bottle of olive oil with a brush, 
and a spirit lamp, or a smali Bunsen burner with a clean fiame. 
The blade of the carving-knife should be highly polished and the 
edges duUed and smooth rather than sharp. 

The actual carving of a single tooth is a very easy matter, pro- 
vided one is skilled with his fingers and has an artistic taste. As 
the description of the carving of a single crown will illustrate the 
method as well as for a whole set, I will take the simplest form 
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which comes to us, and endeavor to make plain the making of a 
crown for an upper central incisor. We will suppose that the 
natural crown of an upper right central incisor has been broken 
off, leaving a good solid root, and that the other front teeth are 
all present and in good shape. After preparing the end of the 
root as you consider proper (and here let me state that you can 
give it almost any shape you wish, leaving the end practically as 
you jBnd it, with the exception of removing decay), you fit your 
platinum post in the canal, giving it whatever direction you de- 
sire. !N'ow take a plaster impression of the pin in the root, the 
end of the root, and at least two teeth on either side of the space 
to be supplied with the artificial substitute. Any other kind of 
impression materiał will not do ; plaster must be used if you would 
have an artistic and accurate result. If you are to make a lateral, 
you should be surę to get an accurate impression of the other 
lateral, in order that you may have a guide that will enable you 
to imitate any natural characteristic peculiar to that particular 
patient^s teeth. The same thing applies to cuspid and bicuspid 
teeth. Make surę that your impression is correct and that the 
pin has come away in the right place. If the impression breaks, 
fit the pieces together and wax them so that they will not fali ofiE ; 
then shellac and oil the impression, taking care not to use too 
much oil; then melt a very thin film of yellow wax on the part 
of the pin that projects from the impression and that was up in 
the root-canal. 

Now plaster into your impression, and when suflBciently hard 
cut away the impression carefuUy, and you should have an accu- 
rate model of the patient^s teeth, with the end of the root and the 
pin in place exactly as in the mouth. As soon as you have taken 
the impression of the teeth, after allowing the patient to rinse the 
mouth of stray bits of plaster, you should seal the root-canal with 
temporary gutta-percha. Now take a bit of yellow wax about the 
size of a walnut and warm and soften it, then press it into the 
space of the lost crown, and, pressing it firmly into place, let the 
excess of wax take an impression of the adjoining teeth and then 
let the patient bite into it, keeping the teeth closed for about two 
minutes, or until the wax hardens. Carefully remove the wax, 
taking great care not to distort it, and you will have an accurate 
occlusion of the lower teeth. Now, with your sample colors select 
the correct shade, and you can dismiss the patient. All the above 
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should not take morę than forty-five to fifty minutes. Now take 
your model with the pin still in it, and, tuming it over in your 
hand bo that the bottom or reverse side presents, make a hole of 
half an inch diameter in the direction of the apical end of the 
pin. As soon as you come upon the end of the pin, stop. Now 
take a fine pointed instrument and gently push the pin out from 
the impression, if necessary, first gently warming the pin to soften 
the film of wax before mentioned. Now properly shellac and oil 
the model, first making grooves or depressions that will guide the 
^'bite half always to its proper position; then take your little 
wax impression and bite and set it in its proper place upon the 
model. Now cast the bite in plaster, and when the latter is hard 
enough soften the wax in warm water and separate. 

You now have an accurate and correct working model. Shellac 
the bite half and the entire model outside, where your hands or 
the tooth body would come in contact with it, the object of this 
being to keep the plaster from getting into the body and to show 
any ścars or marks madę upon the model. Next oil the model 
with olive oil at any part where the body will be placed. Now 
take an amount of the body suflBcient to fili the space, and have 
it moistened with clean water to the consistency of putty; mix it 
in the palm of your hand with an ivory, bonę, or celluloid spatula 
(the fiat handle of an old tooth-brush will do nicely) until it is 
entirely free from air bubbles. Then put your pin back in place 
on the model, pack the body around it, and fili in the entire space, 
th6n close the bite half of the model. N'ext, pat it gently in with 
the finger in order to make the body as dense and solid as possible; 
it is even better to sąueeze it into position. Now, with the carving- 
knif e you can trim oflf the surplus body and gradually work it into 
the shape desired ; you can cut, or scrape, or model with the fiat of 
the knife as seems to be reąuired. If you cut off too much, dip the 
knife-blade in the clean water and touch a drop to the body, then 
add a little morę to give the contour desired ; you will find there 
will be no difl&culty in this patching. The tooth should be carved 
about one-fifth larger than you wished the finished tooth to be, to 
allow for shrinkage. Sometimes a little smoothing with a mois- 
tened cameFs-hair brush will make the tooth look morę as you 
wish. If this were a tooth for a plate instead of a crown that we 
are carving, you could put the platinum pins in now, using head 
or looped pins for rubber work or headless pins for gold plate 
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work. Dip your drill in water, drill your hole wherever you 
desire the pin to be, then dip the pin in water, earry it to place, 
and insert in the hole, and then pat the body down around it to 
make it solid. Care must be used not to confine an air-bubble 
at the end of the pin, or you will weaken the tooth, or have a 
miniaturę balloon when the tooth is baked. (Jently dry the tooth 
over a spirit lamp and remove from the model. Place some clean 
coarse 8ilex on your tray or planche and lay the tooth upon this. 
Dry it out slowly over a Bunsen bumer and then bakę to a bis- 
cuit bakę. Partially baking a tooth so that it has about the con- 
sistency of a piece of chalk is called biscuiting, or cruzing. The 
object is tc^ make the tooth morę easy to handle, and this finał 
shaping should now be given the tooth. This is also the best time, 
in my opinion, to put the pins in, although it can be done when 
the body is soft. In the Parker gas furnace the biscuiting takes 
three minutes ; in the Hammond !N'o. 2 Electric, if you start with 
a cold furnace you can do the drjdng out in ten minutes on the 
first notch, and then heating up for one minutę on each consecu- 
tive notch, give it f our minutes on the sixth notch and then shuf 
off current and cool down. On a biscuit bakę you can take the 
cruzed tooth out at once without danger of cracking it. The bis- 
cuited tooth can now be handled with comparatively little danger 
of injury, and any smoothing up or finishing touches can be given 
now. Some prefer to put in the pins at this time. Burs in the 
engine can be used to drill the holes for the pins, and if in making 
a crown you desire one with a hole through it for the post, in 
preference to baking the post in, you can put it in now. Sand- 
paper disks in the engine can be used to cut or trim the tooth 
should you have cruzed it too hard. 

ENAMELLINO. 

After the tooth has been biscuited it is ready for enamelling. 
The tooth or crown should be held with tweezers, having a catch 
which will lock it firmly. The tooth should be held iń a hori- 
zontal position, with the cutting edge towards you. The enamel 
should be in a smali dish or saucer, such as .is used by artists for 
water-color paints, and conveniently placed within reach. The 
enamel should be moistened with clean water to the consistency 
of thick cream. The enamel is applied with a smali camers-hair 
brush, the brush sopping up sufficient enamel to have it flow readily 
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from the point of the brush on touching the tooth. It is better 
to have the tooth slightly warm, as the moment the enamel touches 
the tooth it is absorbed and dried at once upon its surface. The 
enamelling should commence at the cutting edge of the tooth. A 
ridge of the enamel should then be madę along the cutting edge 
of the tooth, then from this a linę of enamel should be madę upon 
the centrę of the tooth, parallel with its long axis, so that it 
makes a guiding lihe to show to what thickness the enamel should 
be applied over the remaining surface of the crown. The enamel 
should be applied in just the same manner as the natural enamel 
is f ound upon the tooth ; in other words, quite thick on the cutting 
edge and tapering off to nothing at the neck. Care should be used 
to lay the enamel on without bubbles, or without getting frothi- 
ness. After the crown surface is enamelled about as you think 
it^ should be, little strokes with a moist brush, or with a smali 
carving-knife, will enable you to put on artistic touches or char- 
acteristics which you wish to bring out in the finished tooth. If 
you wish to stain the tooth to imitate a tobacco stain or green 
stain, now is the time to apply it. This stain is applied on top of 
the enamel previously put on. When this is accomplished to your 
satisfaction, the tooth should be dried in the flame of a spirit- 
lamp. The tooth is now ready for baking. 

Dr. Parker^s directions for enamelling are to " wet the enamel 
with water to the consistency of thin cream, and lay or paint it 
on with a cameFs-hair brush, in thickness and contour exactly like 
the natural enamel. A good effect can be produced, if desired, 
by too heavily enamelling a tooth, then, when baked, grinding 
off to match, and polishing in lathe with a buff-wheel or reglazing 
the surface in the fumace. In this way a greasy, duli surface 
is madę, which has a more natural appearance than the highly 
glazed, crockery-like surface which is so much the characteristic 
of artificial teeth. If the color is not deep enough, a second 
coating of enamel can be brushed on and the tooth rebaked. A 
second bakę always deepens the color, and makes the tooth more 
transparent. Another desirable effect is secured by levelling the 
enamel surface with a carving-knife after it has been laid on 
_with the brush and while it is still wet and plastic; characteristic 
elevations and depressions can now be madę. To a beginner a 
good, practical view of the enamel can be had from a section of a 
superior central incisor. Gum enamel is applied with a carving- 
knife.^' 
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FURNACES. 

The early and common form of f urnace was madę of fire elay, 
bound and seeured with wrought iron bands and hoops. (See illus- 
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tration.) It was eylindrieal in shape and madę in three parts. 
The total height was about three and a half f eet, and the diameter 
eighteen inches. The lower part contained the grate and ash-pit, 
the middle section contained a fire-elay muffle plaeed horizontally 
with external eommunieation by a door, and the dome-shaped top 
section had two openings, one directly on top, in the centrę, for 
the smoke-pipe, the other on the front side for the introduction 
of the fuel, usually coal. The muffle had to be securely luted so 
as to make it imperyious to the gases from the coal, which would 
have " gassed^^ and spoiled the work. The extemal opening to the 
muffle was closed by a fire-clay door, which was perforated with a 
hole of about an inch diameter. Through this hole was arranged 
a clay stopper carrying a platinum wire, on the free end of which 
was plaeed a smali ąuantity of body and enamel with each baking. 
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80 that the progress of the f usion could be determined from time 
to time. These f urnaces madę a lot of dirt. The time of baking 
varied according to the draft, but it was practically an all-day 
piece of work, including the gradual cooling oflf, and the muffles 
would sag and sometimes break and drop the work into the fire. 

About 1870 Dr. A. H. Parker, of Boston, constructed a fur- 
nace on this prineiple, but of much smaller dimensions, it being 
about the size of a man's silk hat. In this f umace he used coke, 
which gave a fire morę easily managed, and which reduced the 
dirt, time, and labor to about one-half . In 1889 he invented what 
eame to be known as the Parker Improved Gas Fumace, a little 
eylindrical fire-clay fumace four and one-half inches in diameter, 
set in a wrought-iron case and covered by a clay dome, the whole 
being about sii inches high. To the bottom of the iron case was 
attached a bumer, by which a mixture of gas and air was carried 
to the centrę of the fumace, where it was ignited. At the lower 
end of this bumer tubę entered two smali tubes, through one of 
which gas was supplied, the other being used to conduct an air- 
blast from the bellows. On the clay bottom of the fumace in- 
side are three little supports for the clay planche, or tray, on 
which the teeth are placed for the baking. This planche and the 
teeth are protected from the flame and blast by a smali clay 





cover. The teeth could not be laid directly upon a planche, for 
they would stick to it when f used, so they are put upon some coarse 
clean silex. With this furnace the time of baking was reduced 
to twelve minutes, and the dirt problem was entirely eliminated. 
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The air blast was maintained by means of a bellows worked by 
the foot, or connected to a one-fourth horse-power motor and 
operated by electricity. This form of fumace I have used con- 
stantly with success and profit until within a year, when I adopted 
the Hammond furnace with the No. 2 mnflBe. As this fumace is 
well known to all of you, I will not deseribe it except to say that 
the time reąuired to bakę the poreelain that I use reąuires ten or 
twelve minntes to heat and seventeen mimites to bakę; in all, 
I connt on about one-half honr. My preference for an electrie 
furnace is on account of the f act that I can have it in my operating- 
room, and, being noiseless and odorless, I can have baking going 
on while attending to a patient in the chair. I am also saved the 
trouble of going up and down two flights of stairs to my labora- 
tory. Its capacity is somewhat limited, which is an objection. 
Were I in my laboratory nearly all the time, I would still prefer 
the gas fumace. 

BAKING. 

Baking with the gas fumace, when the tooth is thoroughly 
dried, put the tray containing it upon the supports in the bottom 
of the fumace, cover with the little clay cover, tum on the gas, 
light it, and then tum on the air-blast (either foot bellows or 
mechanical pump). Gradually increase the flow of both gas and 
air, and when both are on fuli force put the top of the furnace 
in position and continue the baking from ten to fourteen min- 
utes. Shut ofiE gas and air together and allow to cool gradually. 
If you wish a rapid cooling, take the furnace top off and remove 
tray and cover together, with appropriate tongs, and place in a 
large fire-clay muffle. Poreelain can be cooled comparatively 
quickly without accident, providing it is cooled eąually and evenly. 
If, however, the top part cools morę rapidly than the part which 
is in contact with the silex on the bottom, and which of course 
holds the heat longer, you will be surę to find your work cracked. 
I would never try to cool a thin gum section rapidly. With a gas 
furnace you must carefully regulate the gas supply at the stop- 
cock so that the flame visible at the orifice at the top of furnace 
is straw-color, thus showing perfect combustion and preventing 
" gassing.^^ A blue flame will '^ gas'^ the baking. The baking may 
be examined by removing the top, but after a little experience 
one can bakę by "time/' 

With the Hammond electrie furnace No. 2 I use a little plati- 
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num planche and cover (gauge 34) on which to pnt my work. 
Start with cold fnmace, heat ten minutes on first stop, two min- 
utes each on the second, third, fourth, and fifth stops, and about 
fifteen minutes on the sixth stop. Total, thirty-three minutes f rom 
start to finish. Cool slowly, and do not remove the teeth from 
the fnrnace until it has cooled so that you can bear your hand 
upon the outside of the mufiBe dome. 

In coneluding this brief sketch of the history and art of carving 
teeth, I wish to say that I consider that the advantages of this 
sort of work over the ready-made teeth are, better colors, a more 
natnral and lifelike appearance, the possibility of taking eon- 
ditions in the month exactly as you find them, espeeially eoncern- 
ing crowns and partial dentures, the f act that you can put the pins 
exactly where needed for greatest strength, and lastly, a result 
which enables art to conceal art, pleases your patient, and satisfies 
your own inner consciousness. 

FORMULAS FOR BODIES AND ENAMELS. 

Thomas H. Chandler^s body: 

Silex, 1 oz. ; 

Felspar, 2 oz.; 

Kaolin, 2 dwts.; 

Yellow frit, 3 grs. and upward. 

YELLOW FRIT. 

Spar, 45 dwts.; 

Ox. titanium, 5 dwts.; 

Ox. chromium, 3 to 10 grs. 

Drs. C. P. Wilson and G. T. Moffatt say that the old Harwood 
and Tucker body was : 

Spar, 12 dwts.; 
Silex, 8 dwts.; 
Clay, 20 grs.; 
Color frit. 

Dr. A. H. Parker says that the above should be : 

Spar, 4 oz.; 
Silex, 3 oz.; 
Clay, 1 dwt.; 
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which is what he uses, and as he learned tooth carving of Dr. Har- 
wood, and was with him many years, it is to be presumed he would 
know. My father and Dr. Wilson^s father, Dr. E. T. Wilson, were 
both with Dr. Tucker, and they obtained the former formuła from 
him. 

Dr. S. P. Ham's formuła: 

BODY. 

Spar, 45 dwts.; 
Silex, 15 dwts.; 
Clay, 2 dwts.; 
Color frit. 

ENAMEŁ. 

Spar, 10 parts; 
Silex, 1 part; 
Color frit. 

TELLÓW FBIT POB BODY. 

Spar, 40 dwts.; 

Titanium, 5 dwts.; 

Ox. chromium, 2 to 10 grs. 

For dark bodies double the amount of chromium in tKe frit. 

GRAT FBIT. 

Felspar, 15 dwts.; 

Ammoniated muriate of platina, 1 dwt. 

Grind the above dry, then wet suflSeiently to form into a cake, fuse 
on a tile, and plunge into eold water while red hot. Grind and 
float off. 

Dr. John D. Dickinson uses for body : 

Spar, 2 oz.; 
Silex, 1 oz.; 
Clay, 2 dwts.; 
Coloring. 

ENAMEL. 

Spar, 18 parts; 
Silex, 2 parts; 
Coloring. 
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Dr. A. H. Parker's enamel is : 

Spar, 6 parts; 
Silex, 1 part; 

BŁUE FBIT FOB ENAMEŁS. 

Spar, 15 dwts.; 
Platina sponge, 1 4wt. 

TELLÓW FBIT. 

Spar, 45 dwts.; 
Titanium, 5 dwts. 

BBOWN FBIT. 

Spar, 40 dwts.; 
Titanium, 5 dwts. 
Ox. chromium, 10 grs. 

GBAYISfi FBIT. 

Spar, 10 dwts.; 
Titanium, 2 dwts.; 
Manganese, 12 grs. 

BLUE BOOT FBIT. 

Felspar, 19 dwts.; 
Oxide cobalt, 1 dwt. 

DISOUSSION. 
Dr. J. Bond Littig did not think he could add anything in the 
way of suggestions or criticisms, as the essayist had presented the 
subject in such a concise manner. The paper had carried him back 
forty years, when the materials for this work used to be ground 
up by him in a mortar, the ąuartz, the spar, and the kaolin. At 
that time very little kaolin was used on aceount of the opacity it 
produced. Kaolin was simply disintegrated felspar, having been 
deprived of its potash and soda, and so was infusible. One great 
objection to the earved teeth was that they were not as strong as 
the monlded teeth, because they were not madę under such pressure. 
It nsed to be a very diflBcult piece of work to bring out whole one 
of these earved sections of six teeth af ter vulcanizing. It was the 
custom to make a fuli set of teeth in three sections, the bicuspids 
and molars in one section and the six front teeth in another. In 
carying the crown for the space mentioned by Dr. Moffatt, he did 
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not state how much wider it was necessary to make the tooth to 
allow for contraction after baking. 

Dr. C. S. Stockton was astonished to find that what he had con- 
sidered as almost a lost art was still practised with such success. 
However, the ąuestion arose, Gould we make such a technical 
knowledge as that possessed by Dr. Moflfatt of any value to us, prac- 
tically, in our every-day practice ? He himself had had a thorough 
training in this work, having carved thousands of sets of teeth, 
but, f rom a practical stand-point, to-day the knowledge was useless 
to him. There were occasions, however, when it was well to know 
how to carve teeth. He thought it might be madę morę available 
now that there had been such an improvement in fumaces, and, 
inasmuch as the dental course at college had been increased to four 
years, it would be well to take a little of this time in teaching young 
men how to carve teeth as the older ones here to-night had been 
taught years ago. 

Dr. Moffatt, in answer to Dr. Littig^s suggestion about not using 
much to make it opaque as to increase the plasticity as an aid in 
about twenty grains to the ounce of body. It was not put in so 
much to make it opaque as to increase the plasticity as an aid in 
carying. Dr. Moflfatt thought possibly the carved teeth might 
not be quite as strong as teeth madę under great pressure, but under 
practical tests in removing the pins f rom diflEerent moulded teeth 
he had f ound it morę diflficult to break carved teeth than " storę" 
teeth. He did not think the ąuestion of burning out the color 
in baking was worth considering, as with a little practice this could 
always be regulated. Kegarding the ąuestion of shrinkage in the 
crown mentioned, the shrinkage in this case took place longitudi- 
nally entirely. Dr. MoflCatt did not think the age was too fast to 
appreciate this kind of work. He was surę that thorough work 
was worth the time given to it. 

Dr. Wheeler thought that the proportion of fusible materiał in 
a body greatly aflfected its shrinkage while baking, and that colors 
were also retained better in the higher fusing bodies, as, for in- 
stance, the Parker body as compared with the S. S. White. It 
seemed to him that this ąuestion of carved versus moulded teeth 
was merely the ąuestion of work done by an artist compared with 
work done by an ordinary factory moulder. He thought some of 
the materiał furnished us by the supply houses was just about as 
near artistic perfection as we would expect from a foundry laborer 
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getting two or three dollars a day. The coUeges had been playing 
into the hands of the supply houses in not having such a course in 
the regular college work. He did not believe that carved teeth 
were weaker. In his experience they were even stronger. Teeth 
that were carved contained a larger pereentage of body than the 
moulded teeth, and this would perhaps account for their greater 
strength, the enamel being much weaker, and in moulded teeth it 
occupied a much greater proportion. He thought that Boston, with 
its several practitioners engaged in this work of earving teeth, 
would compare very favorably with Philadelphia, the Meeca of 
supply houses, and where, to his knowledge, there was not a single 
man who could carve a set of teeth. 

Dr. Littig thought it reąuired special adaptability to do this 
work. He did not think, out of an ordinary class of one hundred, 
over twenty could be taught to do that kind of work. It was hard 
enough to teach them to make a plaster model. The college takes 
the trend of generał practice throughout the country, and there 
were very f ew men now who did this work to any extent whateyer. 

The President thanked Dr. Moflfatt for presenting the subject 
in such a careful manner and with such illustrations that any one 
may become well inf ormed in this work. 

Dr. Bogue stated that at one time Dr. Moflfatt^s father was his 
partner on the other side of the water. He was a man to whom we 
could all go to school and learn. Dr. Bogue recalled many instances 
in which Dr. Moflfatt, Sr., had tried to teach him to do this beautif ul 
work. He was exceedingly gratified to find that Dr. Moflfatt had 
given the Institute such a paper f rom which the younger men could 
gain a knowledge of work that in after years would be their consola- 
tion and delight. 

Dr. Davenport said he would like to make his thanks to Dr. 
Moflfatt for doing what he had for the Institute. Dr. Moflfatt was 
invited by the Executive Committee to favor the society with a 
paper, and the result had been most satisfactory. He had brought 
a great deal of paraphernalia from Boston which perhaps some 
would have never seen otherwise. Dr. Moflfatt had given a clinic 
during the afternoon attended by at least twenty-five gentlemen, 
where he had done ąuite a little of this beautif ul work. The mem- 
bers of the society were greatly indebted to Dr. Moflfatt for the com- 
plete and eamest manner in which he had served them. 

Dr. Strang would like advice concerning a very puzzling case 
he had at present under treatment. About a month ago a lady, 
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thirty years of age, had been sent to him by a physician. The left 
side of the face was very much swoUen and there was considerable 
discharge exteriorly from a fistula. There had been practically no 
motion of the inf erior mazilla for three months^ and she had been 
unable to take solid food. The history was that about one year 
ago she had had the lower second molar on that side filled, and 
subsequently the tooth gave so much trouble that it had to be ex- 
tracted. The swelling began at that time. Dr. Strang had opened 
into the abscess at one point on the cheek^ the pus haying come 
almost to the surf ace^ and had gotten out about a spoonful of what 
used to be called " laudable'^ pus. By inserting first a wood and 
then a rubber wedge he was able to get the mouth open suflSciently 
in two days to make an examination, and he was convinced that it 
was arsenical poisoning due to careless manipulation while devital- 
izing a pulp. There were discharging at the present time three 
fistulse opening on the cheek^ besides a discharge of pus at the 
posterior part of the sixth-year molar. He had scraped away a 
little of the bonę that was soft and could be removed without pain 
to the patient. The temperaturę had been taken twice a day, and 
remained about normal. The patient is pregnant, and eipects to 
be confined early in November. 

The ąuestion is, Will it be judicious to extract the sixth-year 
molar ? 

The President thought the case probably called for the removaI 
of the molar, which may be aggravating the morbid conditions. 
He supposed from the description that there must be considerable 
necrosed bonę, but that it had not yet shown any demarcation. 
The remoyal of the tooth may be a needed preliminary. A sul- 
phuric acid (about 1 in 15 or 20 of water, or the so-called aro- 
matic sulphuric acid) treatment he had found effectual in hasten- 
ing exfoliation. It was the custom of many surgeons to scrape 
or bur away the necrosed bonę, but he thought it better to let 
nature^s f orces cause the separation, which they will do if helped. 

Dr. Bogue suggested the cutting process for the removal of a 
greater portion of the necrosed bonę. 

Dr. Leo Green said that, inasmuch as three fistulae were present, 
marking out a triagular area of which they were the apices, it 
would seem that the necrotic region had become circumscribed, and 
that the seąuestrum was about to be exf oliated. It would be found 
flcating in pus and could be easily removed. 

Adjoumed. 
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A MEETiNG of the Institute was held at the " Chelsea/^ No. 
222 West Twenty-third Street, New York, on Friday, Noveinber 
6, 1903, the President, Dr. J. Morgan Howe, in the ehair. 

The minutes of the last meeting were read and approved. 

Dr. Wooley, as chairman of the committee, presented a me- 
moriał to the late member of the Institute, Dr. Louis Shaw. The 
memoriał was adopted and ordered recorded in the proceedings of 
the society. The secretary was instructed to send a copy of the 
same to the famiły of the deeeased. 

Owing to the importance of the paper of the evening, the Com- 
munications on theory and practice were omitted. 

Dr. D. B. Kyłe, of Phiładełphia, read a paper entitłed "The 
Eełation of the Chemistry of the Saliva (Siało-Semeiołogy) and 
Nasal Secretions to Diseases of the Mucous Membranę of the 
Mouth and Upper Eespiratory Tract.^^ 

THE EEŁATION OF THE CHEMISTEY OF THE SALIVA 
(SIALO-SEMEIOLOGY) AND NASAL SECRETIONS 
TO DISEASES OF THE MUCOUS MEMBRANĘ OF 
THE MOUTH AND UPPER RESPIRATORY TRACT. 

by d. braden kyle, m.d., phiładełphia. 

Mr. President and Gentłemen of the Institute of Stoma- 
TOŁOGY, — I Icnow of no subject in which the dentał and medicał 
profession shoułd be morę intimateły interested than the one of 
sialo-semeiology. That the various chemie compounds introduced 
into or secreted witłiin the mouth have a direct action on the teeth 
and adjacent structures cannot be doubted. JLi, then, a secretion 
has been perverted from the normał, and in this perversion there 
is ełiminated or precipitated some irritating materiał, such mate- 
riał wiłł not onły have a dełeterious effect on the teeth, but when 
taken bacie into the system wiłł in tum produce some pathologic 
ałteration in other structures. 

In the chemie study of the nasał and sałivary secretions we may 
convenientły cłassify them under three varieties: First, secretions 
— non-irritating per se — which on exposure (when coming to the 
surface) undergo some chemie change producing an irritant; this 
may be noted in either an acid or ałkałine secretion. As I wiłł 
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show later, an exceedingly alkaline secretion is decidedly morę irri- 
tating and productive of a morę destmetiye pathologic process than 
eveii a strongly acid secretion. Second, seeretions which are irri- 
tating per se when poured out on the surfaee. Third, seeretions 
which come to the surfaee in a non-irritating form, but on coming 
in contact with extraneous materiał are rendered irritant. While 
my observations have been morę from a medical stand-point, yet 
many of the principles involved are applicable in many pathologic 
lesions as observed by the dental profession. 

Two great principles which have been satisfactorily demon- 
strated are these : In highly alkaline conditions there is an exag- 
gerated oxidation process and the chemie change takes place in the 
secretion after it is poured out. This is of the greatest importance 
in nasal, laryngeal, and pharyngeal lesions, and is also of immense 
significance in pathologic changes in the gums and about the teeth, 
as highly alkaline seeretions will cause necrosis morę ąuickly than 
an acid secretion. In highly acid conditions the oxidation process 
is incomplete, hence there is a greater tendency to a precipitation 
of materiał within the tissue, with the necessary pathologic altera- 
tion — an infiltration process. This as applied to the teeth would 
produce a class of diseases in which the structure óf the tooth is 
altered through faulty nutrition with a tendency to infiltration, 
or, in other words, the alkaline condition would produce external 
alterations going from without in, while the acid condition 
would produce lesions within with a tendency to come to the 
surfaee. 

Any one familiar with laboratory investigations involving or- 
ganie chemistry will appreciate the many hours spent over chemie 
formulae and analyses in which the results are negative, through 
faulty lines of investigation, due to the fact that we are dealing 
with organie chemistry and searching for unknown ąuantities. I 
have purposely omitted from this paper the tedious laboratory de- 
tails and chemie formulae, dealing entirely with the practical side 
of the*subject, and I hope at some futurę datę to publish the lab- 
oratory formulae to be used in obtaining reactions of certain patho- 
logic materials which I have f ound present. 

Being so impressed with the import of the study of not only the 
excretions from the intestines and kidneys, but also of the saliva 
and yarious secreting glands, I devoted a number of lectures to this 
subject during my course on pathology in the Jefferson Medical 
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College, 1895-96, sińce carrying on, as time would permit, investi- 
gations in this linę in my own private laboratory. 

Michaels, of Paris, in his admirable paper read before the Inter- 
national Dental Congress, August 9, 1900, was the first, I believe, 
to cali attention to this subject, not in medicine, but in its relation 
to dentistry; also, Kirk, of Philadelphia, has taken up the inves- 
tigation. 

Naturally, it was necessary to investigate the histo-chemistry 
of normal saliya, eoncerning whieh subject the literaturę is very 
meagre. The saliva is the mixed secretion of the parotid, submax- 
illary, and sublingual glands and the smali mucous glands of the 
mouth. Physiologically, three kinds of secretion may be distin- 
guished, — ^a serous from the parotid, a mucous from the mucous 
glands, and a mixed secretion from the submaxillary and sublingual 
glands. Mixed saliva is opalescent, tasteless, generally alkaline, 
and has a specific gravity of 1004 to 1009. Saliva contains serum 
albumin, globulin, mucin, urea, an amylolytic ferment called ptya- 
lin, and a proteolytic and lipolytic ferment; also salts, the most 
important of which is the ammonium and potassium and the sulpho- 
cyanide combinations derived especially from the parotid gland. 
The proteolytic and lipolytic ferments are not important. It is 
possible that any other fermentation save the amylolytic is due to 
bacteria. The amylolytic ferment is most important. The irri- 
tating materials produced by this ferment are most significant in 
causing dental lesions. 

The ammonium salts and sulphocyanide in healthy saliva are in 
equal proportion and in very smali ąuantities; in the hypoacid 
condition the ammonium salt exists in greater ąuantities than the 
sulphocyanide, and tends to rapid decomposition. In the hyperacid 
condition the sulphocyanide is in excess, and the tendency to decom- 
position is not so great as in the hypoacid condition until exposed 
to moisture or air; in other words, after secretion has taken place 
and chemie action has caused alteration of the compound. 

In hyperacid conditions the sulphocyanides are in greater pro- 
portion than the ammonium salts, and the secretion is less irri- 
tating; while in the hypoacid state the ammonium salts are in 
excess of the sulphocyanides and the secretion is decidedly irri- 
tating, and in many cases in which I have been able to examine 
the secretions, especially of hay-f ever patients, this hypoacid condi- 
tion has existed. 

9 
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My studies of the saliva have been very much in the same 
chemie linę as Michaels^s. First, the study of the normal healthy 
saliva; second, the saliya from hypoacid individuals; third, the 
hyperacid condition. To this I have added the neutral or irregular 
cases, which are neither normal, hyperacid, or hypoacid. 

From my investigations I found that the reaction of the salivary 
secretions as given by the ordinary litmus test was often faulty 
and misleading, that owing to chemie changes which had taken 
place after the secretion is ponred out on the surface of the mem- 
branę the reaction of the secretion changed. This was of the great- 
est import from the stand-point of treatment, as the reaction might 
show precisely the opposite as existed in the secretion as it came 
from the gland proper. 

The condition of normal, hypoacid, and hyperacid conditions 
can best be illustrated by cases. 

(1) Strongly alkaline conditions. The foUowing case illus- 
trates this condition. Dr. B., who had been suffering from an 
irritating rasping cough sińce September, 1902, was referred to me 
in January for an examination of his throat. The symptoms pre- 
sented were principally the cough, with hyperaemic and irritated 
mucous membranes, though the congestion and swelling were not 
in próportion to the severity óf the cough. The cough was per- 
sistently spasmodic, resembling almost paroxysms of whooping- 
cough, except more often repeated. There was decided hoarseness 
and congestion of the vocal cords. The chest examination was 
negative, with the exception of slight bronchial rales. Herę and 
there on the mucous membranę were smali hemorrhagic spots, 
which I believe had been produced by the violent irritation caused 
by the spasmodic cough. 

In so many cases in which the objective symptoms were in 
excess of that which the local lesion would justify, I have found 
that the irritation was brought about by some altered chemistry 
of the secretion, and that the local lesion was merely a manif esta- 
tion and result of this alteration. Thus, on examination of his 
saliva it was found to be hypoacid, the ammonium salts being in 
excess, and when the secretion came to the surface there was lib- 
erated f ree ammonia gas^ which was in sufficient ąuantity to pro- 
duce the irritation. On this basis the treatment was administered, 
all the organs of elimination were stimulated, and the chemistry 
of the secretion was changed to acid or neutral reaction, following 
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which change the cough disappeared within a few days and the 
irritation rapidly subsided, and in ten days all inflammation had 
disappeared with the exception of some slight localized areas, which 
probably had been bronght abont by the persistent eoughing, and 
these areas rapidly yielded to local treatment. 

To review the chemistry, ammonium is a hypothetieal alkaline 
base, having the composition of NH^ ; it does oceur in a f ree state, 
however, in the form of ammonia gas, NH3, the inhalation of which 
k very irritating to the mucous membranę and causes sufEocation 
and oedema of the glottis. As the ammonium salts usually exist 
in combination with other materials, is it not likely, in certain 
conditions in which the secretions are hypoacid, that when the 
secretion comes to the surface of the mucous membranę, owing to 
its chemie combination with oxygen, there is liberated NH3, the 
irritating ammonia gas; surely the symptoms in many cases jus- 
tif y this conclusion, and the chemie study of the secretions supports 
this view. 

Some cases of hay-fever further illustrate this point. The 
numerous theories as to the etiologie factor in this disease proves 
conclusively that as yet there has not been established a definite 
cause. It may be that different conditions act as etiologie factors; 
in fact, it is my belief that not all cases which we cali hay-fever, 
or hyperaesthetic rhinitis, are due to any one cause; or, if to any 
one factor, that factor must be in the altered chemistry of the 
secretions of the individual. In fact, I am persuaded, after making 
a series of examinations of the saliva in certain individuals afflicted 
with hay-fever and those not so aflflicted, that in some cases the 
causes, direct or indirect, of local irritation in the nasal mucous 
membranę are brought about by some chemie change in the con- 
stituents of the secretions of the mucus-secreting glands, and that 
in such cases the reaction of the secretion is strongly alkaline. 
Treatment based on this view was certainly most effective. Sensi- 
tive areas within the nasal cavities, or irregularities in formation 
of the cayities themselyes, are f actors in some cases, yet such areas 
or irregularities, instead of being etiologie, are merely auxiliary 
f actors, which render the individual morę susceptible to the irritant 
from within. 

(2) The cases in which the secretions are hyperacid. The fol- 
lowing case is an illustration : Mr. C, aged forty-two, consulted 
me in regard to what he supposed to be a catarrhal condition asso- 
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ciated with ozena. His breath was surely most offensiye, but, 
although pronouncedly so, it was not the penetrating, clinging odór 
observed in atrophic rhinitis with ozena. He had observed the 
eondition rather suddenly, and it had existed eontinnously for 
some four or five years. His history was absolutely negative as to 
any catarrhal eondition other than an oceasional cold. He had 
consulted specialists both in this country and abroad, not only as 
to the possibility of the odór coming from the nose or some of the 
accessory cavities, but had also consulted specialists on diseases of 
the stomach, as well as having had a thorough inspection of all his 
teeth. He had been told that he had practically no catarrh, and 
as his digestion was good and nothing found wrong by analysis of 
the contents of the stomach, it was qnite puzzling as to the source 
of this odór. After a thorough ex8mination, and knowing that 
the men under whose care he had been were most thorough and 
competent in their linę, I reasoned that there must be some source 
of the disagreeable odór outside of the parts already mentioned. 
As this was in the winter of 1895, and as my attention had been 
called to the import of the secretions by other conditions, as well as 
a statement madę to me by the patient, I decided to investigate the 
saliva. The statement which he madę to me, which was most sig- 
nificant, was this: That while his appetite was very good, and 
when his olfactory nerve was stimulated by the odór of a delicious 
meal, causing his mouth to water, the disagreeable odór and taste 
became so pronounced as to almost nauseate him. I coUected then 
some of the saliva. The method I used for its coUection I learned 
from my experience in a dentisfs chair: that while sitting with 
your mouth wide open for a few minutes you have a most profuse 
flow of saliva. This method, practised just before meal-time, en- 
abled the coUection of quite a large amount of the secretion. The 
oflfensiveness of the secretion was at once detected. 

In order to explain the chemie source of the offensiye odór it 
is necessary to take up the chemistry of the sulphocyanides. As to 
the sulphocyanides which are present in the saliva, it is a chemie 
fact that most of the cyanides are actively poisonous and that a 
cyanide is formed or is a compound of cyanogen with a metal or 
radical. A sulphocyanide is a salt in which the sulphur takes the 
place of oxygen in the acid radical. Cyanogen is a radical molecule 
having the structure CN", an acid compound of carbon and nitro- 
gen. A radical is a group of atoms having unsatisfied yalency, an 
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unsatisfied molecule which goes into or out of combination without 
change to itself and which determines the character of compounds. 
A sulphocyanide is a combination, then, denoting the chemie com- 
bination of sulphur with a radical. When a sulphocyanide is elimi- 
nated the secretion in which the ammonium salts are in excess is 
alkaline, but when it comes in contact with the air, owing to the 
chemie change which takes płace, it becomes an acid radical. Hence 
in many instances in which from our test we believe the secretion 
to be acid, it is really hypoacid (alkaline). This is most important, 
and in many instances in which from the test reaction we are led 
to conclude the reaction to be acid, it is in reality in the system 
an alkaline reaction, and only becomes acid when, owing to chemie 
action due to exposure to air, certain materials are eliminated and 
the reaction changed. In some of the sulphocyanide combinations 
in which we get the bad odór, as illustrated in the above case, the 
chemie change causing such odór is as follows: Sulphur itself is 
an acid element, which unites with oxygen to form an acid radical, 
but in a sulpho-salt the sulphur takes the place of the oxygen in 
the acid radical. The sulphocyanide itself would be a sulpho-salt 
in which, in combination, the sulphur would take the place of the 
oxygen and give ofE sulphuretted hydrogen. In a sulpho-salt the 
sulphur takes the place of the oxygen in combination to form an 
acid. A sulphocyanide is a sulpho-salt, and when the sulphocyanide 
is in excess, when liberated and coming in contact with the secre- 
tion which contains moisture (H2O), the sulphur would unitę with 
the hydrogen, giving oflf f ree oxygen, and form hydrogen sulphide. 
A radical is a group of atoms having an unsatisfied valency, and is 
really unsatisfied molecules which go into or out of combination. 
It is possible, then, to have in a hyperacid condition many chemie 
combinations take place. This chemie result surely verified the 
olfactory diagnosis in this case. 

(3) The cases neither hypoacid nor hyperacid. That celi nutri- 
tion depends upon the chemistry of its supply is illustrated in dis- 
ease processes associated with any form of infection or rise of tem- 
peraturę. This opens up an enormous field for speculation and 
investigation. The amount of infection,_the peculiar chemie change 
produced by temperaturę, the materials absorbed into the body 
from infective processes, or the autoinfection from the intestinal 
tract, would in each condition produce its own peculiar chemie 
compound. Yet I believe a generał basis or standard can be reached. 
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at least sufficiently accurate, from which to draw chemie and elini- 
eal deductions. For example, of peeuliar effeet on yarious struetures 
in the body, brought about by an altered ehemistry, in which the 
secretions may be neutral or irregnlar, I will quote from an artiele 
which was published in American Medicine, Febmary 8, 1902, in 
which I reported a number of cases of eniargement of the thyroid 
gland in which the cellular elements of the thyroid structure were 
increased, the eniargement not being due to distended vessels, cystic 
condition of the gland, or new growth. I reasoned the matter out 
as foUows: It is a well-known physiologic and therapeutic fact 
that certain drugs have a selective action on certain tissues or 
organs of the body; e.g., belladonna, with its selective action on 
the pharyngeal surf ace ; sodium phosphate, with its selective action 
on the liver, etc. It is also a physiologic fact that the normal 
ehemistry of the body controls the normal secretions from the 
various secretory organs, that any perversion from the normal ne- 
cessarily alters the character and ehemistry of the secretion, and 
that the products of such alteration act as irritants to certain parts 
of the body; the difference between this and drugs administered 
is that one is introduced into the body and one is manufactured 
within the body. I therefore reasoned that under certain condi- 
tions there is precipitated — due to perverted chemie reaction — ^a 
certain materiał which, circulating through the blood, had a selec- 
tive action on certain tissues; in the cases observed such selective 
action occurred in the thyroid gland, acting as an irritant to that 
gland. While the treatment of these cases reported was somewhat 
theoretical, I believe, however, that the drug introduced into the 
body, by its chemie action, altered the ehemistry of the materiał 
which was acting as an irritant, either rendering that irritating 
materiał inert or forming a compound which was non-irritating. 

In regard to the pathologic chemie process producing such reac- 
tions of the secretion, it is a well-known clinical and laboratory 
fact that a study of the products of the secreting organs, which in 
their excretory functions throw oflf waste materiał, gives us by 
deduction a fair idea of what process is going on within the body. 
Yet tłiis excretory secretion or materiał is altered in its chemie 
composition and controłłed by the chemie constituents within the 
body proper. 

There is no ąuestion that under certain conditions, — for ex- 
ampłe, when the secretions are acid or alkałine, — the chemie process 
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taking place within the various secretory glands must vary, and the 
product of such variation in these unknown ąuantities must be 
somewhat the same as the variations we would obtain in dealing in 
the laboratory with known compounds. In other words, that the 
body is largely a chemie laboratory, having on hand a certain 
amount of materiał and having added to it daily ingredients through 
the respiratory and alimentary tract. Now, any perverted condi- 
tion from what is known as the normal chemistry may bring about 
a series of changes and produce chemie products which may be 
harmless or productive of disease processes. On no other basis can 
we explain the various diatheses and the precipitation of certain 
materials in the tissues of the body. 

The altered chemistry of the saliva presents many possibilities 
from an etiologie stand-point. Many f orms of lesions of the mucous 
membranę of the nose, nasopharynx, larynx, mouth, and gums, as 
well as diseases of the stomach and intestines, may be brought 
about by the altered chemistry of the saliva. A great many morbid 
processes are traced to uric aćid in some of its many forms, but I 
believe that many other substances, especially in hyperacid condi- 
tions, eąually important are deposited and eliminated, which sub- 
stances act as irritants, producing apparent local lesions. It is a 
well-known clinical fact that saliva from certain individuals is 
exceedingly poisonous, as is indicated by the infectious wounds 
produced by the bite of §uch individuals, showing that the saliva 
may be the site of poisonous pathologic, as well as physiologic, 
compounds. 

Unąuestionably the chemie reaction of the secretions of the 
body is an important factor in the susceptibility of individuals to 
disease. I think there is no doubt that the fact that at one time 
the individual resists disease and at another time succumbs can 
be largely explained on this basis. To be surę, it is a ąuestion of 
resistance on the part of the individual, but that resistance is 
largely controlled by the chemistry of the celi or secretion. It also 
demonstrates the fact of the accumulative phenomena of certain 
of the diseases, as is illustrated in uric acid diathesis, which Haig 
has described as uric acid storm. There is no reason why these 
same phenomena could not occur as the result of the accumulation 
of other materials brought about by chemie changes which lessen 
oxidation and tend to precipitation and accumulation of various 
morbid products. 
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The administration of drugs for the relief of, for example, an 
infective proeess probably afiEects such a process beneficially, owing 
to the f act that in its action it changes the ehemistry of the secre- 
tions and blood constituents, thereby producing a chemie compound 
which either prevents the formation of infectious materiał or alters 
the nidus of infection to such an extent that it is not suitable for 
the growth of bacteria. 

While my investigations are incomplete and fragmentary, I am 
convinced that f rom the study of the saliva we can determine to a 
great extent any variation in the ehemistry of the body. As these 
yarious secreting glands receive from the blood the supply from 
which they elaborate certain chemie compounds, if an analysis were 
madę of the composition of such secretion it would give a good 
index to the generał condition of the individual, and while in many 
cases the deductions have to be based on, or rather associated with, 
clinical observation, I soon found them to be of immense value 
from a stand-point of diagnosis. 

The fact that the reaction of the secretion may be apparently 
acid when there really is present an alkaline condition explains to 
us many of the cases in which from an acid basis our treatment has 
failed. That such a condition may exist has been shown by Douin 
and Gautrelet in their studies of the. blood ; that the reaction of the 
plasma is really acid, and if waste products are not eliminated this 
acidity is increased. The secretions and excretions then also become 
of an acid reaction. 

The irritating gases which form in the stomach and intestines 
and produce laryngeal and pharyngeal irritation are the result of 
chemie changes in the intestinal secretion, and such chemie change 
in the secretion can be demonstrated by a study of the saliva. That 
autoinfections and chemie changes in intestinal secretions have a 
marked generał effect on the individual is well known. Such mate- 
riał absorbed into the system will unąuestipnabły alter the ehem- 
istry of alł the secreting glands, and the compounds formed by 
such ałteration which affect the individual can onły be determined 
by the study of organie ehemistry. The asthmatic conditions which 
are not associated with any organie lesion I bełieve can alł be 
explained on this basis, and when treated accordingly can in many 
instances be relieved. 

In examining the secretion and excretion of the body, we can 
obtain as good an index of the systemie condition of the individual 
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by a study of the saliva as by a study of the urine; in the urine 
we have only an index of the waste materiał, while in the saliva 
we have products of elimination which return into the body to 
perform a physiologie process. Another important factor to be 
worked out is the different chemie changes which take place in 
individuals sufEering with the so-called f unctional diseases and those 
suffering from organie or structural changes. In the. f unctional 
we have a perverted chemistry, which may be brought about by 
many causes, such as faulty elimination from the kidneys or liver, 
and perversi6n of secretion from the intestinal tract, autoinfection 
from the intestinal tract; also chemie changes of the secretion 
illustrated in mental tension, from f right, worry, and anger ; while 
in the organie lesions we have to deal with a structural change in 
tissues with retrograde metabolic changes, in which there is also 
associated inflammatory processes with their accompanying phe- 
nomena and physiologie and pathologic effect on the individual. 

What deductions can be madę from the stand-point of the den- 
tist? What efifect does the hypoacid condition have on the teeth 
and alyeolar processes? Ho w does it difEer from the hyperacid 
secretions? My own observations have shown that in many cases 
with highly alkaline secretion there has been irritation of the gums, 
in some cases amounting to a spongy condition, and in not a few 
cases pyorrhcea alveolaris, with a tendency to decomposition around 
the teeth; while in the acid condition the alterations occurred 
morę as a direct lesion of the tooth or nerve, the process beginning 
from within. This confirms the observations as to the oxidation 
process. Are these changes due to the altered chemical conditions 
or to some other cause ? I leave it to you, gentlemen, to make the 
deduction, and, if you find any suggestion worthy of consideration, 
to apply the same to the pathologic processes occurring within the 
field of dentistry. 

DISCUSSION. 

Dr. Kirk wished first to express his thanks to the Institute for 
the privilege of being present and listening to such an instructiye 
and interesting paper. His own interest in the subject had ex- 
tended back about three years, and his researches and study had 
been confined principally to one aspect of the subject only, — ^the 
hyperacid diathesis. He had learned a great deal to-night about 
the chemical side of the hypoacid diathesis. Dr. Kirk was pleased 
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to confinn, from his own observation, the chemical aspect of the 
problem, so far as the essayist had stated it. 

Speaking of the susceptibility to necrotie eonditions in hjrpo- 
acid cases, Dr. Kirk asked if the essayist meant to imply that the 
necrosis was chemical and not bacterial. He thought it generally 
conceded that the hypoacid case was the one most susceptible to 
bacterial infection. He did not think the essayist intended to 
convey the idea that necrotie eonditions were produced by the 
hypoacid condition, but that diathetic hypoacidity was a condition 
that madę these cases susceptible to bacterial infection, which in- 
fection caused the necrosis. Dr. Kirk thought there was a direct 
relationship between the f ood habit and the diathetic state. It had 
been recently shown that in Oriental countries, where the diet was 
chiefly vegetable, while caries of the teeth was not prominent, pyor- 
rhoea alveolaris existed to a tremendous degree. A starchy diet evi- 
dently tended in ceri;ain cases to the production of a hypoacid 
condition. 

Regarding the exact interpretation of the microscopic appear- 
ances of crystallized saliva deposits, Dr. Kirk had for some time 
been endeavoring to determine, one at a time, the chemical naturę 
of some of the substances that we see. The essayist had developed 
the thought that a high ammonium content in saliva indicated a 
hypoacid diathesis. From his own point of view he had settled 
upon large ąuantities of the so-called neutral sodium phosphate 
rather than the ammonium as indicative of the hypoacid diathesis. 
Sodium phosphate is an extremely interesting compound. The 
eariy writers on the chemistry of the saliva and the urine had 
gone astray in their interpretation of its appearance under the 
microscope. Chemical investigation in this field by the ordinary 
methods of the laboratory is extremely difficult. In many respects 
it is beyond the reach of such methods. When Michaels suggested 
the use of the polariscope he gave us a means in advance of anything 
that had been accomplished. The neutral sodium phosphate occur- 
ring so abundantly in the hypoacid eonditions had been put down in 
earlier works as ammonium chloride. The appearance of the two 
compounds is very similar until a special study has been madę of 
them. However, the so-called neutral sodium phosphate is really 
alkaline, and the alkalinity of the normal saliva may be measured in 
terms of sodium phosphate, with sodium carbonate and bicarbonate. 
Both are f ound in normal and in hypoacid galiva, but in different 
amounts. 
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When we came to the hyperacid indiyidiial we had an entireły 
different aspect. Herę we had an individual producing large quan- 
tities of CO2, and morę rapidly than it can be eliminated, the 
exeess being dammed up in the plasma of the blood, existing as 
H2CO3. The normal reaction by which this over-acidity is taken 
care of by the renal epithelium is H2CO3 + HNagPO^ = 
HgNaPO^ + HNaCOg, but when the conditions are such as to 
produee larger ąuantities of carbonie acid than the kidneys can 
eliminate as sodium acid phosphate, other epiblastic structures take 
on the same action and there is a higher acidity of the saliva as 
well as the nrine. A curious chemical feature of this matter was 
that the acid sodium phosphate and the neutral sodium phosphate 
might exist in the same solution without neutralizing each other, 
giying a solution that would tum blue litmus-paper red and red 
litmus-paper blue, the so-całled amphoteric reaction. Thus we 
sometimes find saliva that would give both an acid and an alkaline 
reaction. 

Certain conditions of the teeth exist in these hyperacid condi- 
tions, in the shape of erosions of the teeth. The teeth themselves 
were also of a peculiar character, becoming over-calcified and 
hard, translucent and vitreous in texture. 

The appearance of the lactophosphate of calcium in the saliva 
and urine indicates certain diseases of the liver. Dr. Kirk had 
been led to this conclusion from reading the researches of Min- 
kowski, who had found, in a series of experiments upon geese, 
where he had removed the liver, that they then excreted, instead 
of uric acid and the urates, the ammonium lactate, and he deduced 
from these experiments that one of the functions of the liver was to 
convert ammonium lactate into urates; so the appearance of 
lactates in exce8sive amounts in the excretions, especially in the 
urine, is indicative of a disordered liver function. 

Dr. Kirk also called attention to the coincidence pf neurasthenic 
states with the appearance of oxalic acid in combination with 
sodium, both in the saliva and in the urine. He had determined to 
his own satisfaction that the presence of these oxalate8 of the alkali 
bases in the secretions was metabolic in origin, and that the oxalic 
acid was not derived from the ingested food, for he found them to 
persist in patients from whom all oxalate-carrying food-substances 
were excluded. The oxaluria of sodium oxalate was only possible 
of determination by the polariscope and a stage of the disorder 
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considerably antedating the period when calcium ozalate makes 
its appearance in the iirine and saliva. The nervous phenomena 
coincident with the sodium oxalate oxaluria are constant and pro- 
nouneed. 

In conelusion Dr. Kirk stated that he was doing all he eould in 
this direetion, and that he was glad to learn that Dr. Kyle was also 
interested and had taken up the work along the same linę. 

The President asked whether there was any test, readily ap- 
płied, by which the hyperaeid, the hypoacid, or the normal con- 
dition of the sałiva eould be ascertained. 

Dr. Bogue thought that if Dr. Kirk would consent to tell us 
the methods by which the various oxalic acid eompoiinds eonld be 
detached by means of the polariscope, a partial answer would be 
given to the President^s ąuestion. 

Dr. Kirk stated that in the saliva of the hypoacid cases and in 
the saliva of the normal indiyidual he had never f ound the oxalates, 
acid phosphates, and urates. In the hypoacid individual there was 
a preponderance of the neutral sodium phosphate, with ammonium 
salts and chlorides, and the individual himself was of a different 
type from the hyperacid, in whom there was an absence of caries 
and a tendency to erosion. 

He eould not very well describe the polariscope. It so happened 
that many of the waste products of the urine and saliva had the 
property of rotating the piane of polarized light. Hence these 
waste products of abnormal nutrition were readily recognized by 
the polariscope. The abnormal ones were the -most readily polar- 
izable. Under the microscope without the polariscope there was 
very little to distinguish them. 

Dr. Kyle, in closing the discussion, stated, in regard to the 
relation of the hypoacid state to necrosis, that the strongly alka- 
line condition of the saliva was more irritating to the mucous 
membranę than the hyperacid condition. This irritation would 
make the tissue more susceptible to bacterial infection and begin- 
ning necrosis. Of course, necrosis does occur without bacterial in- 
fection. What he meant, however, was that this alkaline condition 
was a strong predisposing factor. 

He was pleased to hear from Dr. Milliken^s report a confirma- 
tion of his theories. He was glad also to see from Dr. Kirk^s 
statements that, although not working together, their results were 
practically the same. 
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He was extremely interested in the statements of Dr. Kirk 
relative to the determining of lesions of certain organs by the 
chemie eonstituents of the saliva. He believed this would be a 
very valuable means, in time, of determining the position and char- 
acter of organie lesions. 

Dr. Kyle closed by thanking the Institute for his kindly re- 
ception. 

Dr. P. Milton Smith did not feel competent to discuss the 
paper, but he wished to expross his sincere gratitude to the gentle- 
men who had taken part. He thought he could appreciate the em- 
barrassment under which such men worked, and the fact that so 
many times they worked long and diligently with little apparent 
reward other than the feeling in their own hearts that they were 
doing tłie right thing and were bringing things to pass, although 
they might not seem to be appreciated. For this reason he wanted 
to express his great appreciation for the papers that had been read 
and the words that had been spoken. He would also relate a little 
experience that might give one of the gentlemen present a feeling 
of satisfaction. 

Some ten years ago he had had the pleasure of hearing Dr. 
Kirk read a paper upon a subject which at that time seemed some- 
what foreign to dental matters. The subject was "Infantile 
Scorbutus.^^ At the time he did not expect to meet with any such 
case in his practice, but within six months a lady came to him with 
a little one thirteen months old with a condition that he was able, 
from Dr. Kirk^s description, to diagnose as infantile scorbutuś. 
The child had been treated by yarious physicians for dental paral- 
ysis and rheumatism, but nonę had been able to reeognize the true 
cause of the trouble. FoUowing the suggestions of Dr. Kirk's 
paper. Dr. Smith suggested a course of treatment, and in six 
weeks* time the child was practically well. She had shortly been 
in his chair, and while there her mother had asked if she remem- 
bered Dr. Smith. The child had said that she did not. The 
mother said, " Dr. Smith saved your lif e.^' Dr. Smith stated that 
if any one saved the life of that child it was Dr. Kirk, for she 
certainly would have died had she not received proper treatment, 
and that speedily. He also said that we really did appreciate their 
work even if we did not discuss it as we would like to do. 

Dr. C. F. Allan stated that it had been a great favor to the 
fiociety to have this paper presented. It had been a great favor for 
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Dr. Milliken to come so far in order to present his yaluable clinical 
evidence, and it had also been a great favor to the society for Dr. 
Kirk to come here to-night and give us this information about the 
investigations he was making. Dr. Allan moved that the thanks 
of the Institute be extended to these gentlemen. 

Motion earried unanimously. 

Adjourned. 



The annual meeting of The New York Institute of Stoma- 
tology was held on Tuesday evening, December 1, 1903, and the 
following ofBcers were elected for 1904: 

President, A. H. Brockway; Vice-President, C. O. Kimbalł; 
Recording Secretary, H. L. Wheeler; Corresponding Secretary, 
J. B. Locherty; Treasnrer, J. A. Bishop; Editor, F. L. Bognę; 
Curator, S. H. McNaughton. 

Execułive Commiłłee. — S. E. Davenport, Chairman, C. P. 
Allen, P. Milton Smith. 

Pred. L. Bogue, M.D., D.D.S., 
Editor The New YorJc Institute of Stomatology. 
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Editor. 
Frederick L. Bogue. 

Executive Commitłee, 

S. E. Dayenport, Chairman, 

C. F. Allen. F. Milton Smith. 
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